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Start to Play Very First Day 


PARENTS! 


What greater gift can 
you confer on your 
dren this year than life- 
long fun and entertain- 
ment? 

Love of music means 
love of home, an appre- 
ciation of the finer things 
in life. Here is a chance 
to give your boy or girl 
that love without the te- 
dious practice that most 
instruments require. The 
Xylorimba is easyto play. 
No teacher is needed. 

is actually a joy. 

Remember, the Xylor- 
imba is the guaranteed 
product of a company 

lished nearly half a 
tury ago—a company 
t stands back of every 
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THINK of the best gift you have ever 

received. Multiply the pleasure it 
gave you by ten, and still you have only 
an idea of the joy you can give yourself right 
now if you act at once! 


Start to Play the Very First Day! 


Haven’t you, like millions of others, envied the 
fellows who “bring down the house” with 
snappy xylophone or xylorimba numbers? 
Haven’t you longed to create your own music, 
to be looked up to wherever you go, to be able 
to make real money in spare time? If you have, 
this ad spells O-p-p-o-r-t-u-n-i-t-y. The xylor- 
imba—wonderful for home,indemand at dances 
and gatherings—is nevertheless the easiest of all 
instruments to play. In fact, on the very day 
you get yours vou play simple melodies, even 
if you can’t read a note of music right now. In 
afew weeks you astonish your friends and fam- 
ily. All your life you have the joy that comes to 
those who can entertain. 


Plays 20 Minutes; Gets $20! 


i Smith Chicago, played twenty minutes 
; his “pay” was $20 fiche er | 12, 
Turk McBee, Jr., plays 

big-time vaudeville ex- 

clusively. Harry Breu- 

er, New York, has 
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made thousands of friends thru his xylop 
selections on the radio. L. E.Hall sone, eaten 
Pa.,writes: “Made $300in 5 weeks—sparetime. 


And now J.C. Deagan, Inc., (world’s largest 
manufacturer of xy ophonic’ instruments) has 
made it so easy to own a xylorimba that noth- 
ing stands in your way. Sizes and styles to fit 
every age and pocketbook. A five-day free trial 
that eliminates risk. Free, easy lessons that 
make teacher unnecessary—and, best of all, 
such easy payments that theyare hardly noticed. 


Will You Investigate? 


Everyone wants to be popular. Everyone wants 
to make extra money. Everyone wants to be 
center of attraction at cap oe gs. But these ad- 
vantages don’t come themselves. Oppor- 
tunities must beseized. This is your oppor- ry 
tunity — will you pass it up without in- ¢ 
vestigation? The accompanying cou- o 
pon will bring our big k ¢ 

to your door. It tells all about 

the Deagan line, the free trial, 

the easy payments. Remem- .¢ 

ber, no cost or obligation! rs 

Simply fill in and mail 
the coupon — but do it o cA 
before it slips your ¢ a oe 
mind. Today is ° YP 
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ELECTRICITY 





ANEV WAY to prepare yourself. Motion pictures 
Quicker: you for a big pay job in electricity. Easier, 
mon Sous instantly to every man who wants 
sae get ahead, to he somebody, to make real money. 
Movie machine and films furnished for real 
movies of electrical work in your own home no 
matter where you live. Explains everthing. 
Easy. Fascinating. Colleges use them. The 
quickest and best home training method 
ever devised. In an amazingly short time 
you are ready for a big pay job. 
You can’t lose. We agree in writing 
to give you the training and em- 


ployment service necessary to ag 
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a better job at bigger oy © 
refund every cent. Big 
book tells everything. Mail. 
coupon today and find out 
how easy it is to take 
this short-cut to real 
money-making. No 
obligation. Write 
now, while low ‘in- 
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TRAIN YOU) ‘150 


Bigger 
Pay 
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“The Film Way to Bigger Pay” 
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*s Giant Aircraft Carrier, 


Seen Accommodated with Ease on the Top Deck of the U. S. S. ‘“‘Saratoga,” the Navy 


ing a Veritable Floating Airport When It Goes to Sea with Its Full Complement of Winged Fighters 


and Bombing Planes Are Here 


other Ship Becom 
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More than Eighty Fighting 
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By ANDREW R. BOONE 


42 “whale shooters,” those members 

of that select and very exclusive fra- 
ternity of Norwegians who amass large 
fortunes from the frigid sport of arctic 
and antarctic whaling, are to be aug- 
mented by aerial observers. Two pilots 
from the royal Norwegian navy, already 
known to the world for their daring ex- 


ploits during the Amundsen and Nobile 
rescue expeditions of 1925 and 1928, are 
to spot schools of whales along the ant- 
arctic ice banks. 

Whale shooters come from a small sec- 
tion around Sandefjord. Rarely does an 
outsider join the ranks of the Norwegian 
whaling fleets; outsider, that is, in a whal- 
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ing sense. Yet 
Commanders Rit- 
zow Holm and H., 
Riiser-Larsen, hav- 
ing been granted 
leave from their 
naval duties, ac- 
company a twenty- 
whaling-ship expe- 
dition which left 
Norway in the early 
part of August for 
the ice banks of the 
Antarctic, where, from two model air- 
planes, they will endeavor to spot the 
whale schools and guide the surface ships 
to them. 

The tragedy of antarctic whaling lies in 
the fact that during some years the 
schools of whales seem to disappear. Com- 
mander Holm, during his recent trip to 
the United States, explained that one of 
his missions will be to study whale habits 
and to learn if possible whether whaling 
men can anticipate their movements from 
year to year and thus gather in the annual 
harvest of 30,000 leviathans of the south- 
ern deep. 

Commander Holm, who will be the 
pilot, and Commander Larsen, who will 
serve generally as observer, will look out 
upon the antarctic wastes from two planes. 
The larger is a Lockheed monoplane ap- 
proximately duplicating that in which 
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Capt. Sir George Hubert Wilkins flew 
across the north pole. The other is a Nor- 
wegian navy reconnaissance, two-place, 
operi-cockpit, low-wing monoplane, pow- 
ered with a 260-horsepower water-cooled 
engine. The American plane is powered 
by one of the famous “Whirlwinds” which 
have carried many flyers across oceans. 
These ships of the air will be transported 
to the scene of their frigid operations 
aboard the “Norvegia,” a small vessel of 
285 tons that is attached to the whaling 
fleet. The American monoplane will en- 
able the flyers to remain aloft thirty-eight 
hours during their long flights, many of 
which will be made far out of sight of 
their icy base. 

Airplanes do not fly in the Antarctic 
on gasoline and oil 
alone, however, 
Provision must be 
made to meet the 
intense cold that is 
encountered. The 
Holm-Larsen 
American plane 
carries, in’ addition 
to the necessary 
apparatus for heat- 
ing the engine and 
oil before starting, 
large special grease 
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Top, Cover to Keep Engine Warm; Center, Playing 
a Harpooned Whale; Below, Hauling It Aboard 
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containers for the rocker arms. A flyer 
never would be able to start his engine 
in those high latitudes, were it not for me- 
chanical heat aids. Commander Holm 
arranged, when in California, to insulate 
engine, lines and crankcase against cold. 

In starting the engine on a cold and 
frosty morning, he lights two oil heaters 
held in a metal container immediately be- 
low the radial engine, which is swathed 
in three layers of cold-resisting material. 
Next the metal is a jacket of canvas, while 
the second layer consists of a quilted 
blanket. On the outside is laced a cover- 
ing of rubberized balloon cloth. A woven 
rope, its ends bound in metal tips, laces the 
covering tight, to prevent escape of heat. 
When the intake manifold is warmed to 
ninety degrees, the engine is started and 
immediately a helper pours the oil, which 
meanwhile has been heated, into the 
crankcase. A special cowling protects 
the engine against the intense cold while 
in the air. 

Of course, the value of airplanes in ant- 
arctic whaling work remains to be seen. 
On the basis of his arctic experiences, 
however, Commander Holm believes their 
great range and speed, coupled with the 
added visibility from altitudes, will help 
speed the whaling fleet’s work. 

Holm and Larsen will operate their 
planes either from the water or from the 
hard surface offered by the ice. Three 
sets of skis, a set of pontoons with re- 
placements and a set of wheels accompany 
them for use as landing gear. Radio has 
been installed in the American plane. On 
spotting a school, the old familiar, “There 
she blows,” will speed through the air on 
wings of electricity to radio operators 
on the ships below. 

3ut how will these flyers find their way 
about with no points of reference to watch 
as they fly out of sight of their ships? 
Sun compasses of German design. will 
show them at all times their exact loca- 
tion by registering the spot on a glass 
plate. The sun compass turns with the 
same speed as the sun. It is operated by 
clock mechanism. The compass also is 
inclined to the path of the sun. There- 
fore, as the sun shines into it, considera- 
tion having been taken of the sun’s angle 
and the speed of flight, the spot on the 
glass plate indicates the direction of flight. 





Dummy Dressed as Policeman Calls Attention of Mo- 
torists to Traffic Signs in Indiana Town 


DUMMY “COP” CALLS ATTENTION 
TO TRAFFIC SIGNS 


Dummies dressed in police uniforms 
serve as traffic “cops” in West Lafayette, 
Ind. The figures are placed at the street 
intersections, where there are stop signals 
and other traffic directions, and serve to 
call the attention of motorists to them. 


NUMBERS PRESSED IN STEEL 
BY ROTARY STAMP 


Saving time lost in picking out and in- 
serting figures, a numbering stamp with a 
rotary steel wheel 
is on the market 
for hand impress- 
ing of numerals. 
The compact in- 
strument contains 
twelve characters 
in each wheel and 
fits in the vest 
pocket. It also 
uses various-size 
wheels which are 
interchangeable. 
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FIRE STATION IN TREE TOP GUARDS BIG FOREST 


















































Pete Miller, Observer, in 
the Tree-Top Fire-Look- 
out Station, Scanning the 
Landscape for Signs of 
Smoke; from His Lofty 
Perch He Can See Nearly 
Forty Miles in Every Di- 
rection; the House Is 
More Than 170 Feet 
above the Ground 














Miller at the Base of the 
Tree, Which Is Eight 
Feet in Diameter; De- 
tail of the Ladder, a 
Spiral Series of Inch Steel 
Rods, Threaded with Steel 
Cable, and View of the 
Whole Lookout; the Tree 
Is Securely Guyed by 
Steel-Wire Ropes, Fas- 
tened Just below the 
House and Attached to 
Stumps near the Base; 
the Lookout Station 
Is Connected to a Fire 
Headquarters by Tele- 
phone; at the Observer’s 
Command, a Speedy Gas- 
oline Truck and Trailer, 
Loaded with Pumps, Hose 
and Tools, Are Dispatched 
to the Scene of a Blaze 
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PLANE “GROWS UP” 
AS THE STUDENT 
PROGRESSES | 


Easily adaptable to 
conversion, a mono-bi- | 
plane which “grows up” 
with the student pilot op- 
erating it has been placed | 
on the aviation market. 
Designed to advance in 
performance as its owner 
improves in flying, it is | 
operated first as a biplane 
with throttle blocked, 
thus making an ideal 
training plane for the 
novice. As the student 
demonstrates his ability, 
the throttle block can be 
advanced or removed en- 
tirely, giving full benefit 
of biplane performance, 
and when the final stage 
of training has been 
reached, the biplane 
wings may be replaced 
by one of monoplane 
type. In this form the 














ship has a wide cruising A Power Shovel on Crawlers, Which Travels from One Flat Car to Another 


range, relatively high 

speed and ability to land in 225 feet and 
take off in 200 feet with a full load. Tests 
have shown that it will throttle to less 
than thirty miles an hour in the air, and 
reduce the risk.of stalling or spinning. 


ELECTRIC EGG COOKER NEEDS 
NO WATCHING 


Without watching or timing, an elec- 
tric egg cooker boils, poaches or fries 
eggs and stops automatically when they 
are done. Water is poured in the top of 
the cooker in specified amounts, the wa- 
ter completing the electric current and 
being . turned to 
steam to cook the 
eggs. When the 
water is gone, the 
eggs are cooked, 
and the current is 
broken. The 

















cooker has a ca- 
pacity of eight eggs and is equipped with 
poaching pan and boiling tray. 


and Quickly Unloads an Entire Train 


POWER SHOVEL ON FLAT CARS 
QUICKLY UNLOADS TRAIN 


Carried on a train composed entirely 
of flat cars, a power shovel equipped with 
crawlers is used by a Long Beach, Calif., 
construction company to lift and shovel 
huge granite bowlders into the bay where 
a breakwater is being built. After the re- 
moval of side boards and brake staffs 
from the cars, the shovel moves from car 
to car, dumping rocks weighing up to 
fifteen tons, although the shovel weighs 
only two and one-half tons more. 


TYPEWRITER PRINTS MUSIC 


After several years of effort an Italian 
composer has made a typewriter for com- 
posing music which he calls a “dactylo- 
musicograph.” The machine resembles 
an ordinary typewriter, and is operated in 
the same manner. It types all kinds of 
music and is able to inscribe on the page 
either vertically or horizontally. 
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Non-Sinkable Suit Enabling Fly- 
ers to Remain Afloat Three Days; 
Oval Shows Suit in Use, with 
Flag to Attract Attention and 
Breath Condenser Supplying 
Drinking Water 


NON-SINKABLE AVIATOR’S SUIT 
FOR OCEAN FLYERS 


Ocean flyers who meet with ill luck and 
are forced to make a water landing may 
keep themselves afloat for three days cr 
more with a non-sinkable suit equipped 
with a breath condenser, to provide a sup- 
ply of drinking water. The suit also has 
a red flag which stands upright when the 
aviator is in the water for the purpose 
of attracting passing ships. 


SERIAL NUMBERS FOR BULLETS 
SO THEY MAY BE TRACED 


To aid intracing the ownership of bullets 
that have been fired, a method of register- 
ing the leads in each cartridge has been 
devised. The maker stamps the serial 
number on the bullet and, when sold to 
the wholesaler, requires a receipt for the 
bullet of that number. The wholesaler in 
turn obtains a receipt from the retailer, 
and the individual buyer also acknowl- 
edges with his signature the serial num- 
ber. Police officials, who have endorsed 
the plan, say that many murder cases 
could be solved if ownership of the bullets 
causing death could be determined, but 
admit that “bootleg” ammunition without 
the serial numbers probably would appear. 





DISKS MAKE TIRE 
PUNCTURE-PROOF 


Eliminating the use of 
metal in making automo- 
bile tires puncture-proof, 
a tire engineer has uti- 
lized hard-rubber disks to 
form a section across the 
entire width of the tread. 
The puncture-proof unit 
is made up of a soft-rub- 
ber cushion into which 
are vulcanized disks of 
sufficient strength to stop 
a sharp object from pene- 
trating the inner tube. 
The disks are arranged 
in superimposed position 
in the soft rubber, being 
imbedded so they do not 
work loose and do not 
interfere with the normal 
yielding of the tire. The 
tires weigh little more than the ordinary 
kind. The size of the disks varies accord- 
ing to the tire size, and the equipment, it 
is claimed, also tends to prevent blowouts 
or stone bruises through the tread. 


PORTABLE MOTOR INSIDE DRUM 
IS EASILY MOVED 


Inclosed in a water and dust-proof 


flanged drum, a portable motor for farm 
use has been brought out in Germany. 
On the drum is wound the supply cable 
which is connected to a power line, as 
farming in Germany is generally electri- 
fied with power available from numerous 
In use, the motor is simply 


substations. 














The Drum Contains a Portable Motor, Easily Rolled 
About and Blocked Up When in Use 


blocked up and belted to the implement 
to be operated. 
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ALL FUN AND NO WORK WITH PAILFUL OF BALLS 

















Above, a Practice Stand Where Golfers Rent a Pail of Balls and Drive Steadily for an Hour; Below, Retriev- 
ing the Balls, and the Pails Ready for the Next Enthusiasts 


Practice stands for golfers to provide 
all fun and no work are popular along 
Chicago highways. Individual stalls are 
erected for the golfers at one end of a 
fairway. The golfer brings his clubs, pays 
from fifty cents to a dollar for the use of a 
stall for an hour, is provided with a pail 
full of balls and shoots to his heart’s con- 
tent, forgetting about the ba!'l after he 


hits it. Managers of such stands say that 
few golfers stay the entire hour, tiring 
more quickly than they expected. During 
intermissions caretakers retrieve the balls. 
On one such course, 400 feet long, 12,000 
balls were driven in one day. The arms 
and wrists quickly become tired, golfers 
have found, when they try to drive con- 
tinuously for an hour. 

























“Winding Up” to Start a Motor and View of the Dual 
Controls in a Tri-Motor Plane 


By J. EARLE MILLER 


BIG Ford tri-motored passenger 
plane, with pilot and mechanician 
in the cockpit and fourteen persons riding 
in the cabin behind them, trundles out 
across the flying field. The motors roar 
as the three throttles are shoved forward, 
the trio of tachometers flick around the 
dial to 1,600 revolutions, the ship’s tail 
comes up as it picks up speed, and at 
sixty miles an hour it leaves the ground. 
What, asks someone in the crowd be- 
hind the barrier fence, is the difference 
between flying one of those big transport 
planes and a little open-cockpit job? So, 
this is the story of how an air liner flies 
and is flown. 

The difference between being the pilot 
of a privately owned sport plane and sit- 
ting at the controls of one of the big air 
liners is the difference between driving a 
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flivver roadster and tool- 
ing a ten-ton truck down 
the highway. Anybody 
who can drive the truck 
is.competent to drive the 
flivver, but a lot of flivver 


chauffeurs would come 
to grief with a ten-ton 
juggernaut. 


When the government 
took over control of fly- 
ing and established - li- 
cense requirements, it 
was decreed that a pilot 
must have 200 hours in 





the air and pass stiff 
physical and technical ex- 
— 





aminations before he could be licensed 
as a'transport pilot, free to fly any ship 
anywhere and carry either passengers, ex- 


























A Final Inspection before the Flight; Engineers Predict That the Tri-Motor Plane Will Be Largely Replaced 
in the Near Future by Ships with Four or More Engines 


press, mail or freight for hire. Nothing 
was said, however, about the type of ship 
in which the 200 hours’ experience was 
to be gained, and, in effect, a pilot who 
had 200 hours at the stick of a Heath 
‘Parasol”—the smallest sport plane built 
in America—got the same kind of license 
as the man who had 200 or 2,000 hours at 
the controls of a big passenger liner. The 
only difference in their rank was that, 
when they applied for work, the air-line 
operators hired according to the appli- 
cants’ experience and abilities. 

Now all that is to be changed, for the 
aeronautic branch, department of com- 
merce, is preparing to issue at least four 
grades of transport licenses for pilots who 
have flown small ships, medium-size 
planes, bigger ships, and the biggest ones. 
And the new regulations also will require 
a certain amount of night flying. About 
the only thing that will not be required, 
for the present, is “blind” flying through 
clouds and fog, and as soon as experi- 
ments, now being conducted in conjunc- 


tion with the Guggenheim fund for the 
promotion of aeronautics, are completed, 
it is probable that that, too, will be added. 
The German Luft Hansa air lines already 
require every pilot to fly several hundred 
miles between two cities, with windows 
covered, so that only the compass can 
give the course and only the flying instru- 
ments can be used to keep the ship in level 
flight. 

Outside of greater weight, higher take- 
off and landing speed, and a difference 
in gliding angle, the big transport planes 
fly very much like their smallest brothers. 
Most of them, because of their size, use 
the Deperdussin wheel control for aile- 
rons instead of a stick. In the smaller 
ships, a movement of the stick forward or 
back changes the angle of the elevators 
at the tail and causes the ship to dive or 
climb, while a movement of the stick to 
either side raises one aileron at the wing 
tip and lowers the other, banking the ship 
for a turn. 

With the “Dep” control, the stick still 
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ture recorders, three 
tachometers and three 
ammeters to watch, and 
three throttles to handle 
instead of one of each. 
Rudder pedals haven't 
changed, but auxiliary 
brake pedals have been 
added to them, and, if he 
has never flown a ship 
with brakes, the pilot 
must learn to use them 
to turn the ship in taxi- 
ing it on the ground, and 
to check its speed, if a 
short field makes a quick 
stop necessary. 

The higher take-off 
speed, sixty miles or 
better in most of the big 
ships, as compared with 
forty in the small train- 








Along the Assembly Line at the Stout Metal-Airplane Factory, a Division of 


the Ford Motor Company 


moves fore and aft to work the elevators, 
but a wheel, like an ordinary automobile 
steering wheel, is mounted at the top of 
the stick and the aileron controls are at- 
tached to it. The wheel, because of its 
size, gives greater leverage in moving the 
long ailerons of a big ship with enormous 
wing spread, and, because it makes it 
easier to fly with both hands, enables the 
pilot to exert more force with less energy 
consumption—an important factor in 
bumpy air. 

How does it feel to take off and fly one 
of the big multi-motored planes? The 
novice who has trained in smaller ships 
with the usual stick control, finds several 
things radically different. For one, in the 
big transport liners, such as the Fokker 
and the Ford, his seat has moved up in 
the nose and much higher from the 
ground—a momentous change because he 
must accustom himself to a new point of 
view in landing, and, with a faster ship, 
coming in at eighty miles an hour and 
landing at sixty, accurate judgment of dis- 
tance is necessary to level out at the right 
moment and set several tons of plane 
down in a perfect three-point landing. 

The instrument board, too, has changed. 
If the ship has three motors, there are 
three oil-pressure gauges, three tempera- 


ing and sport planes, re- 
quires a longer run, but, 
aside from that, the big 
liners are about as easy to handle as their 
smaller relatives. The pull of two or 
three propellers and the rush of wind at 
the higher speed over the tail surfaces 
make it practically as easy to shove the 
wheel forward and get the tail up into 
flying position, and, with speed attained, 
the wheel can be eased back and the ship, 
as pilots say, “flies herself off the ground.” 

Most monoplanes—and virtually all big 
passenger ships in America are mono- 
planes—are somewhat tricky on the con- 
trols, but this tendency, which is marked 
in the small two to four or six-passenger 
ships, is offset in the bigger weight car 
riers by the enormous wing spread nec- 
essary to lift a load of more than a ton 
and a half of passengers and baggage. 
It is virtually impossible to put one of the 
big ships into a spin, the most dreaded 
of aerial maneuvers. 

Along with their greater wing spread, 
they have correspondingly larger control 
surfaces, and the longer ailerons, together 
with the leverage of the “Dep” wheel, 
make it easier to keep the wings level, or 
to bank for a turn, than in many of the 
smaller planes. 

Landing a big liner, though, is mark 
edly different from landing a sport plane 
The pilot who has been accustomed to 
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Finishing One of the Big Ford Ships for the Byrd Expedition; Constant Developments in Aluminum Alloys 
ave Produced a Metal That Is Extremely Strong and Durable in Any Climate 


’ 


diving in over the tree tops, “fish-tailing’ 
his ship to lose flying speed, and then 
setting it down within a few hundred feet 
of the boundary line, is in for a surprise. 
Monoplanes, regardless of size, have the 
reputation among pilots of “floating for- 
ever” when gliding in for a landing. This 
is true whether the ship is a little three- 
passenger cabin job, such as the Curtiss 
“Robin” with its ninety-horsepower OX-5 
engine, or one of the big tri-motored craft 
with space for fourteen to twenty pas- 
sengers and more than 1,200 horsepower 
in its three engines. 

A plane cannot be forced to land faster 
than its rated landing speed, for that 
speed is the one point where the air ceases 
to sustain its weight. If the flying speed 
is ninety or a hundred or 120 miles an 
hour and the landing speed is sixty, the 
excess, plus the speed due to its descend- 
ing glide, must be lost before the wheels 
and tail can be set down on the field. 
The only way to lose it is to extend the 
glide, and that explains why the big liners 
get back a couple of miles or more from 
the field to start their glide. The careful 
pilot cuts his engine speed down to the 
point where the pull of the motors, plus 


the effect of the glide, totals eighty miles 
an hour air speed, and holds it there until 
the ship is over the border of the field, a 
hundred feet or so off the ground. The 
last twenty miles of speed and the last 
hundred feet of altitude are quickly lost. 

One trick the pilot of a multi-motored 
ship must learn is to keep his engines 
turning up to the same speed. A wing 
engine running faster than its mate has a 
tendency to turn the plane, a tendency 
that can only be corrected by carrying 
considerable opposite rudder. Because of 
the smallness of their dials, the inertia 
lag of the needles and their vibration, 
due to the motors, it is impossible to get 
a correct tachometer reading within ten 
or twenty revolutions. What the instru- 
ments fail to supply, the ear fills in, how- 
ever, for it is possible to keep two or 
three motors in step as easily as one tunes 
out interference on the radio. 

Unless the exhaust roar of the engines 
synchronizes, so that the explosions come 
together, there is a lack of resonance that 
manifests itself in a pounding sound, 
easily detected. Moving the throttles un- 
til the pounding fades out puts the en- 
gines in step. 
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Being the “‘Skipper’’ 
Today, and the D 


of a Tri-Motor Transport Bev 3 Is One of the Best Pilot Positions Aviation Offers 
for 





There is a good field for pilots capable 
of flying the big ships. When Transcon- 
tinental Air Transport was getting ready 
to establish its combined rail and air route 
across the country, in conjunction with 
fast trains on the Pennsylvania and Santa 
Fe, Maj. Tom Lanphier, in charge of op- 
erations, announced that, of more than 
thirty pilots needed, he had been able to 


en Is Increasing 


sign up but seventeen whom he regarded 
as of sufficient experience to fly pas- 
senger liners. To fill the other places he 
engaged junior pilots, to fly under the 
supervision of the seniors until they too 
had qualified for ranking positions. 
Most of the air-line pilots at the con- 
trols of the big Fords, Fokkers, Sikor- 
skys, Loenings; Keystones and _ similar 























The Big Ships Fly, but It Sometimes Takes a Lowly 
Learn How to Care for Their 


Tractor to Pull Them In; Pilots of the Stout Air Lines 
Planes and How to Build Them 
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ships, have 2,000 or more 
hours of experience. To 
get 200 hours—the mini- 
mum requirement for a 
transport license—costs 
$4,000 or more, but even 
before that time, the pilot 
who can afford to buy his 
own ship can begin to 
make money by _ barn- 
storming for joyride pas- 
sengers, which he is per- 
mitted to do on a limited 
commercial license after 














fifty hours of solo flying. A Maharajah of India Goes Hunting in This Streamline Car, Equipped with 


Several novel plans to 
enable young pilots to work up their time 
for the big ships have been considered 
or put in operation recently. Some of 
them will be described next month in a 
continuation of this article, which also 
will describe the flying of the smaller 
cabin ships. 
(To Be Concluded) 


MAGIC “SLEUTHS” SHOW STRAIN 
ON RAILS AND BRIDGES 


How much does a concrete stadium 
sway and vibrate under the weight of 
thousands of rooters at a football game? 
What: and where are the strains on a 
bridge as a heavy train thunders over it? 
As a passenger train roars at eighty miles 
an hour along the rails, what happens to 
the track bolts? These, and many other 
important questions, are answered by an 
efficient electric “detective” hidden away 
at a point where the stress is to be meas- 
ured. It is known as a telemeter and is 
now extensively used in studying strains 
and stresses under actual operating con- 
ditions. The result is recorded on a strip 
of photographic film. Telemeters are 
mounted in the cockpit of an airplane to 
register the strains in all parts of the ship 
during flight; they are likewise adapted 
to automobiles, naval guns, elevators and 
structures of all kinds. They have been 
especially useful on concrete and other 
dams. They can be buried deep inside the 
material and, since they register condi- 
tions that could not be seen by the eye, are 
valuable in revealing displacements or 
strains that might result in breaks, Freight 
cars are being tested with them. 


owerful Searchlights to Help Spot Game 


SEARCHLIGHTS ON HUNTING CAR 
HELP RAJAH SPOT GAME 


Five powerful searchlights have been 
mounted on a streamline automobile to 
aid a maharajah of India in spotting big 
game when he goes on a hunting trip. 
The hunting car has an extension light 
rigged up behind the driver’s seat and four 
other searchlights ranged along the front, 
to spot or confound the tiger or other 
game the rajah’s party is hunting. 


MERRY-GO-ROUND FOR HOME 
OPERATED BY CHILDREN 


Accommodating four children who pro- 
vide the motive power themselves, a 
merry-go-round for the home is giving 
the youngsters loads of fun. It may be 
placed in the house or outside and is op- 
erated by levers, similar to those on hand 





Children Operate the Levers to Furnish Motive Power 
for This Indoor Merry-Go-Round 


cars, each rider pulling one. The speed 
is governed by the pull of the rider. 
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CAVALRYMAN PIERCES TARGET 
AS MOUNT LEAPS BARRIER 


‘Swordsmen of the English cavalry are 
being trained in the difficult feat of jump- 
ing a horse over a barrier and thrusting 
simultaneously at a target with their 
weapons. Both horse and rider must 
prove their mettle in order to time the 
mount’s jump and the thrust of the sword 
so that the weapon plunges home in the 
target as the horse leaps the obstacle. 


SHIFT IN RADIO-BEACON WAVES 
REVEALED BY INDICATOR 


To give warning when radio-beacon 
waves directing airplanes shift from their 
fixed course, an instrument known as a 
course-shift indicator has been devised 
for installation on switchboards in beacon 
stations. The appliance indicates in- 
stantly to attendants whether the beacon 
is being maintained in a fixed position and 
also may be used on aircraft as a course 
indicator. The needle of the instrument 
remains in the center of the scale when 
the plane is in the middle of the radio 
beacon course, but moves if it deviates. 
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Driving a Saber through a Target as His Mount Clears a Barrier Is the 
Difficult Feat Accomplished by This English Cavalryman 
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NEW PLANT YIELDS 
THREE VALUABLE 
PRODUCTS 


Brotex, a plant evolved 
by an English Scientist, 
yields three valuable 
products which agricul- 
turists say may result in 
its extensive cultivation 
with benefit to farming. 
It grows from seed and, 
_in its early stages, resem- 
bles the ordinary cab- 
bage, but is a slow 
grower and takes from 
twelve to eighteen 
months to attain ma- 
turity, when it is from 
eight to ten feet high and 
has a stem of some ten 
inches in diameter. It 
yields fiber for textiles, 
wood cellulose from its 
core for paper making, 
and seed for the manu- 
facture of cattle food. It 
also can be planted in the spring and 
harvested in the fall for its fiber alone. 
When matured, the vield per acre is about 
a ton and a half of fiber, five and a quarter 
tons of wood and two and one-half tons 
of seed. Profit from the crop has been 
estimated at about $250 an acre. 


APARTMENT HOUSE FOR BIRDS 
BUILT LIKE SKYSCRAPER 


Birds, like city 
dwellers, are tak- 
ing to apartment 
houses and_ sky- 
scraper tenements. 
A bird lover of 
Lawrence, Kans., 
has erected a sky- 
scraper bird 
house accommo- 
dating more than 
one hundred mar- 
tins in comfort. 
The dwelling has 
five platforms with a two-story apartment 
above each platform, the skyscraper be- 
ing built with setbacks and a spire like 
the modern city structure. 
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PROPELLER AND RUDDER 
COMBINED ENABLE 
QUICK STOPS 


Functions of a screw and of 
steering apparatus are performed 
by an improved propeller intro- 
duced in Germany. Four blades 
are arranged on vertical axes 
upon a rotor which is also on a 
shaft, vertical with respect to the 
boat. The blades or scoops have 
a swinging motion, due to-their 
mounting, and by means of an 
auxiliary motor inside the pro- 
peller, their pitch can be changed 
in such a way that they serve as 
rudders to guide the craft. Ac- 
cording to reports of a test run of 
600 miles, a boat equipped with 
this propeller was stopped from 
full speed ahead in less than its 
own length. 








































Close View of the Propeller, Drawing of Boat Making a Sharp Turn with Its Aid, and How the Propeller- 
Rudder Combination Looks When Installed 





REPAIRING OLD OCEAN CABLES 


Repairing ocean cables, although a 
highly developed profession, still is a job 
where the fates, in the form of sea and 
weather, play a hand. Frequently ships 
grapple for days for cables reposing in the 
soft ooze of the ocean bottom, and if the 
sea becomes rough, mark the position 
with a buoy moored by anchor to hun- 
dreds of fathoms of line while the ship 
rides out the bad weather. Even after the 
ship has made a successful grapple, the job 


is far from finished, because the slightest 
error in judgment will cause the cable to 
snap as it is raised, particularly if it is an 
old one with armor wires worn and cor- 
roded. The raising of a cable twenty-five 
or thirty years old is so delicate a task that 
movement of the 2,000-ton ship a few 
feet one way or the other may spell suc- 
cess or failure. Strain on the cable as it is 
raised is constantly watched aboard ship 
on a dynamometer. A sudden lurch of 
the ship often undoes the work of weeks 
in a few seconds. 
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Operator Using a Smoke Tank to Conceal Important 
Buildings from View of Aerial Enemy 
SMOKE SCREEN FOR BUILDINGS 
PREVENTS AERIAL ATTACK 


Experiments are being conducted in 
Germany with a type of smoke intended 
to lay screens about important industrial 
and commercial centers to guard against 
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aerial attack in time of war. Aside from 
its official status as a defense precaution, 
attempts also are being made to convince 
owners of important industrial plants that 
they should provide their establishments 
with tanks of smoke for the purpose of 
foiling a surprise aerial attack just as they 
provide fire extinguishers. 


PLANE USES HOOK AND LINE 
TO SPEED OCEAN MAIL 


Three-day mail service between Europe 
and the United States will be made possi- 
ble by equipment installed on the “Levia- 
than,” which enables an airplane to snatch 
mail from the ship’s deck with a hook and 
line. The ship’s equipment consists of a 
steel contrivance that serves as an alley 
guiding the hook to the mail bag which 
is attached to a wire stretched between 
two stanchions. The pick-up line is a 
wire attached to the plane’s fuselage. At 
the end is a three-pound ball and a three- 
pointed hook. The ship’s direction is reg- 
ulated so that the plane, flying about 200 
feet overhead, can face the wind and thus 
reduce its speed while the pick-up is ac- 
complished. The plane is to meet the 
ship regularly about 600 miles at sea, 
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Workmen Are Here Shown Erecting the Runway or “Alley” on the Deck of the. “Leviathan,” from Which 
an Airplane Snatches the Ship’s Mail While the Craft Is 600 Miles at Sea 
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WHAT HAPPENS WHEN A FRONT TIRE BLOWS OUT? 


























This Blowout Was a Complete Success; the Shotgun Was Arranged to Burst the Tire to Determine What 
Happened When a Tire Blew Out on a Bus Going Sixty Miles an Hour 


What happens to a passenger bus trav- 
eling sixty miles an hour when a front tire 
blows out? A bus-manufacturing com- 
pany: wanted to know, but each time a 
blowout was arranged the tire deflated so 
slowly that engineers were unable to judge 
the effect. Finally a shotgun was rigged 
on the front fender, its muzzle pointing 
at the tire and its trigger operated by a 
cable behind the driver’s seat. The gun 
was fired when the bus attained the proper 
speed and the tire deflated immediately, 
after which the bus ran 250 feet under 
braking without swerving from its course. 


ZOO ANIMALS LIVE LONGEST 


Investigation by zoo officials has dis- 
closed that most animals live longer in 
captivity than in their natural haunts. 
This is attributed in part to the better 
care and feed the zoo animals receive, as 
compared with those that forage for them- 





selves. One official told of wild birds that 
frequented zoo cages where those of simi- 
lar species were held, and even built their 
nests just outside the cages, apparently 
anxious to join the captives. 


REMOVABLE PANE IN WINDOW 
ELIMINATES STORM SASH 


Taking the place 
of the usual storm 
windows, a wood 
sash now on the 
market has a re- 
movable inner 
pane. This helps 
keep out dust and 
noise as well as 
cold, insures a 
, * frost-proof win- 
dow, and the sash is so constructed that 
special frames are not necessary. 
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The great majority of 
commercial vessels sunk 
by the U-boats were 
sent down by gun fire, 
with the submersible 
coming to the surface 
and stopping its victim, 
ordering the people 
aboard to the boats and 
then opening fire with 
shells. It could not have 
been otherwise. Torpe- 
does are highly expen- 
sive engines. The ele- 
ment of cost is impor- 
tant. More important 
is the fact that, a sub- 
marine being a com- 
paratively small vessel 
and a torpedo being a 
large missile, a subma- 
rine could carry only a 
limited number. 

A special Q-ship sec- 
tion in the British ad- 
miralty directed the 
campaign of the mys- 
tery ships against the 














By LOWELL THOMAS 


Author of “Raiders of the Deep,” “Count Luckner, The Sea Devil,” and 


” 


“With Lawrence in Arabia, 


HE SCIENCE of deception raised to 

the Nth power—that was the Q-ship. 
A falsehood, a whopping lie was devel- 
oped with a technique complicated and in- 
genious enough to be worthy of some high 
branch of scholarship or mechanics. The 
Q-ship was an elaborate decoy set to trap 
submarines. Seemingly it was the most 
innocent of ships, usually an old tramp 
steamer. Actually it was an auxiliary 
cruiser armed to the teeth, with heavy 
guns, with depth bombs, often with tor- 
pedoes. 
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U-boats. Officers, crews 
and ships were selected. 
The men were the very 
best of the British navy 
—they had to be for the 
dangerous work, the “Suicide Club,” as it 
was called. The vessels were sometimes 
windjammers, which had the advantage 
of looking particularly innocent; were 
independent of coal supplies, could 
stay at sea for indefinite periods, and had 
no engines to interfere with the use of 
hydrophones in listening for submarines. 
Tramp steamers, however, made the best 
Q-ships. A tramp could be armed heavily 
and could put up a stouter fight. 

The state of things aboard the Q-ship 
was evidence indeed that “clothes maketh 
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Tramp Steamship, Converted by Skillful Camouflage into a Mystery Ship, to Decoy German Submarines to 
Their Doom; This Q-Vessel Was Named the “Lothbury” 


the man.” The officers, when ashore, 
were among the smartest and best turned 
out of all the British navy. The mystery- 
ship crews were crack seamen, disciplined 
to the minute, picked men from the Grand 
Fleet. But if you could have stepped 
aboard a Q-ship, you never would have 
suspected it. No natty uniforms, no crack 
discipline, no saluting, no trim navy ap- 
pearance anywhere. Instead, you would 
see a crew as villainous-looking as any 
that ever sailed the seven seas, unshaven, 
clad in hand-me-downs, disorderly and 
dirty. One Q-ship commander wore a 
false mustache and dressed as if he were 
a commercial traveler aboard the tramp. 
Another paraded the deck in a flaxen wig 
and squat hat—what submarine com- 
mander would take him for anything save 
a Dutch pilot? A favorite ruse was the 
lady aboard, a sailor dressed up in the 
kind of feminine finery you would expect 
on such a craft. 

If the old tramp was originally filthy, it 
remained so. If it was too clean, it was 
dirtied a bit. The guns were cleverly 
concealed behind flaps that could be let 
down at a moment’s notice. The hiding 
of the guns was, of course, the all-im- 
portant thing, and they often were so 
neatly tucked away that they could not 
be seen from the tramp’s own deck. On 
many a Q-ship, a casual visitor might be 
shown around and never suspect he was 
aboard a decoy fighting craft. 

There were various devices to fool the 
U-boat. One Q-ship could produce a good 


imitation of a shell exploding on deck, to 
make the submarine captain believe he had 
scored a hit with his gun. Another would 
blow off steam to pretend that her boilers 
had been hit. Sometimes a side of fresh 
beef would be hung in conspicuous sight. 
The Q-ship skipper, who perhaps had 
served in submarines himself, knew that 
aboard underwater craft canned food is 
the rule, and how tired men get of it. 
The U-boat officers were always boarding 
captured ships to pick up fresh provisions, 
and a side of fresh beef in plain sight was 
sure to be well-nigh irresistible bait. 

The U-boat commander was not offi- 
cially credited by the German admiralty 
with sinking a ship unless he could report 
its name and particulars. Bringing back 
the ship’s papers was excellent proof, for 
instance. Sometimes the submarine would 
send a boarding party on a captured ves- 
sel, but more often the U-boat commander 
would get information, and, if possible, 
papers, from the crew after they had taken 
to the boats. A U-boat would order the 
crew of the supposed tramp to the boats, 
and part of the crew would take to the 
boats as if it were the real thing. This 
act was elaborately staged, with every de- 
tail as correct as in‘an expensive London 
theatrical performance. Those who car- 
ried out this part of the hoax were known 
as members of the “panic party.” And 
while they were making off, the rest of the 
crew would remain hidden aboard the ap- 
parently deserted vessel, ready to open a 
sudden and unexpected fire as soon as the 
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Capture of the “U-58” by the U. S. Destroyer “Fannin 


States in the 


submarine would come nearer to question 
those in the boats. 

In the first part of the Q-ship campaign, 
the U-boat commanders were quite un- 
aware of the trap the British had prepared 
for them, and more than one unfortunate 
submarine commander, when about to 
send what seemed to be an easy victim to 
the bottom, found himself in the position 
of Rastus who, while fishing, found an al- 
ligator on the end of his line and asked 
himself, “Is dis nigger fishing, or is dis fish 
niggering ?” 

But, of course, the first U-boat to escape 
from an encounter with a Q-ship returned 
to Germany and spread the alarm. There- 
after every merchant vessel was han- 
dled gingerly, as though it were a potential 
Q-ship. From then on, the Germans made 
it a rule to approach a ship either from 
dead ahead or astern, where guns, if there 
were any, could not be brought to bear. 
They also shelled each apparently deserted 
ship from a range comparatively safe for 
them, and rarely came close until they had 
first searched their prospective victim with 
many shells; This diminished the effective- 
ness of the Q-ships, but, at the same time, 
made the game all the more exciting and 
brought about some of the greatest fights 
that have ever been staged on the sea. 


% This Was the First U-Boat Taken by the United 
orld War 

It soon got so a Q-ship would not drop 
its disguise and open fire until it had been 
raked with shells and appeared almost 
ready to sink. This scheme meant that 
special methods were devised so as to keep 
afloat even when it might look to the U- 
boat people as though the tramp were 
doomed. The Britishers stowed their 
holds with barrels, or buoyant lumber, stuff 
that would keep them up long after they 
had been torpedoed or thoroughly riddled 
by shell fire. Then the battle would be on 
and often it was a case of a battered dere- 
lict suddenly coming to life for a grim 
struggle with the attacking submarine, 
sometimes to lose, sometimes to win, 
sometimes to lose while winning—for 
there were instances of a riddled Q-ship 
sinking after having dispatched its ad- 
versary, the submarine. 

The first encounter between an Allied 
mystery ship and a German undersea 
raider occurred in July, 1915, when the 
“Prince Charles,” in the guise of a loafing 
old coal ship, met the “U-36,” which sub- 
marine, as it happens, had a certain small 
historic interest and a considerable in- 
terest to me personally. In my _ book, 
“Count Luckner, the Sea Devil,” I told 
the tale of the jolly seadog count who took 
a sailing ship raider through the British 
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blockade and went buccaneering on the 
seas, sinking Allied ships. The old wind- 
jammer that he took was a former Amer- 
ican-owned clipper ship which the Ger- 
mans had captured. She had been picked 
up in the North sea by a submarine and 
brought into port. The undersea craft 
that made the capture was, precisely, the 
“U-36,” which, not long after daybreak of 
a bright July morning in 1915, sighted 
what seemed to be nothing more than a 
grimy, slovenly collier, but in reality was 
a deadly trap. 

The German had just stopped another 
ship, and was preparing to sink it. “Why 
not make it two fish at one cast?” we can 
hear Herr U-boat Kommandant say to 
himself. So the “U-36” heads toward the 
collier. “Abandon ship”’—and a shell cuts 
across her bow to enforce the order. Panic 
party, and men aboard the collier take 
wildly to the boats. Then the submarine 
begins to bombard the collier to sink her, 
slowly closing up so as to waste fewer 
shells. Aboard the “Prince Charles,” Lieu- 
tenant Wardlaw and his gun crew lay con- 
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cealed with shells bursting around them. 
They wait until the “U-36” is within 600 
yards, and then the collier drops her mask. 
Gun ports fall away. British Jack tars 
run up the war ensign while their com- 
rades open fire with a deadly precision. 
The Germans on the U-boat’s deck leap 
into their conning tower and the “U-36” 
tries to dive. But the Q-ship shells are 
ripping into her. She gets under water, 
but she’s sinking. So they blow her tanks 
and she jumps to the surface again, right 
back into that rain of shell fire. The Ger- 
mans are scrambling out of the conning 
tower as the “U-36” takes her final plunge. 

The “Prince Charles” picked up fifteen 
men, including the submarine commander, 
out of a crew of thirty-three. 

The second U-boat sunk by Q-ship at- 
tack provided an international sensation— 
the “Baralong” case. In August, 1915, the 
“U-27” stopped and prepared to sink the 
American steamer “Nicosian,” which car- 
ried a cargo of contraband and was there- 
fore subject to seizure. The Q-ship “Bara- 
long,” disguised as a tramp, came on the 

















At the Controls of a Submarine’s Engine Room in War Time; in Restricted Spaces Such as This, Tactics That 
Played an Important Part in the Struggle Were Executed 
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scene as the “U-27” was 
shelling the abandoned 
“Nicosian.” The subma- 
rine paid no attention to 
the disguised tramp until 
the “Baralong” had crept 
within deadly range. 
Down dropped the “Bara- 
long’s” flaps. A hail of 
short-range fire, and the 
“U-27” quickly foun- 
dered. A large part of her 
crew was on deck, and 
they were left swimming 
in the water. At this 
point the controversy be- 
gins. The Germans, 
backed by the statements 
of some of the people of 
the “Nicosian,” hold that 
the crew of the “Bara- 
long” lined the rail and 
shot the Germans in the 
water as they tried to 
swim to safety, and killed 
most of them, including 
the U-boat captain. The 
British deny this. There 
were diplomatic protests 
to neutral governments 
and a great deal of wran- 
gling. To this day the af- 
fair is shrouded in mys- 
tery. 

One of the memorable 














cases of a U-boat sunk 
by a Q-ship was that of 
the “U-88,” which went 
down in May, 1917. The “Stonecrop,” a 
small steamer rigged out as a decoy, under 
Commander Blackwood of the British navy, 
was attacked, pretended to run away and 
was heavily shelled. She set her smoke ap- 
paratus going, to make it appear as if she 
were on fire. These were times when the 
U-boat commanders were very cautious, 
and it took many devices to fool them. 
The “Stonecrop” seemed afire from stem 
to stern. The supposed crew had taken 
to the boats. The hidden gunners aboard 
waited an interminable time. The “U-88” 
lay off watching, at a safe distance. It was 
not until the “Stonecrop” seemed to be 
gutted with the fire that the undersea 
craft ventured close to sink her with a 
final few shots, and even then the 


A German U-Boat Orders a Sailing Ship to Stand By for Torpedoing; the 


rew Takes to the Boats 


gunners aboard the Q-ship had to open 
fire at long range. Their gunnery was 
good, though. They hit the “U-88” 
squarely, and she sank with all hands. Her 
captain—and this held the deeper drama 
of the situation—was Lieut. Comm. Walter 
Schwieger, the man who sank the “Lusi- 
tania.” 

Not many months ago, I talked with 
Capt. Harold Auten, V. C., a paladin of 
the Q-ships, who, next to the famous 
young admiral, Gordon Campbell, ranks 
at the top of the list of Q-ship aces. He 
told me of his most exciting fight, and a 
desperate affair it was. It illustrates one 
of the cardinal facts pertinent to the cam- 
paign of the Q-ships—that these decoy 
craft often had a very bad time of it, and, 
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remember describing a 
curve in the air, while 
my cabin table simulta- 
neously landed on top of 
me. The foredeck was 
bent, the derricks blown 
overboard. The air was 
filled with debris, planks 
and beams and unex- 
ploded shells and a huge 
column of water, and all 
of that came down on us 
with a fearful clatter, 
wounding everybody. 
The chart table, which 
had landed on me, was 
on top of me and saved 
me. The men who were 
most shaken became vio- 
lently sick. 

“We were sinking, but 
the hold was crammed 
with wood, and that was 
keeping us afloat for a 
while. The guns fore and 
aft were intact, and capa- 
ble of opening fire. There 
might still be a chance 
for a little fun, I thought. 








How Mystery — Concealed Quick-Firing Guns on Vanishing Platforms; 
un Withdrawn in Lower Photograph 


trap or no trap, found themselves in des- 
perate corners. 

At the end of July, 1918, the small Q- 
ship “Stock-Force,” under Auten’s com- 
mand, was cruising along to the north of 
France. 

“At four in the afternoon,” Captain 
Auten relates, “I was in my cabin playing 
a rubber or two of bridge with three offi- 
cers off duty. A loud clanging, and the 
alarm bells were ringing. Cards flew in 
all directions as we dashed out. And there 
I saw a white streak on the water, the 
wake of a torpedo. Some devilish subma- 
rine out there must have suspected us of 
being a Q-ship, or he would not have 
wasted a torpedo on such a small craft. 
The torpedo hit us fairly. The ‘Stock- 
Force’ was only a hundred and sixty feet 
long. The explosion tore a hole, forty 
feet wide, clear through the hull from one 
end to another. You can’t imagine such 
a terrific blow-up. I was on the bridge, 
and the bridge was entirely destroyed. I 


” 


‘Panic party,’ I ordered. 
And the men, nearly all 
of whom were wounded, 
proceeded to stage a panic party. They 
were as cool as ice, and went through all 
the disguise maneuvers of the drill. These, 
together with the real havoc that had 
been wrought, made it surely the most 
realistic panic party ever staged. 

“Aboard we waited, hidden at the guns. 
We could feel the ‘Stock-Force’ settling 
beneath us. How long would she last? 
And that U-boat was altogether too care- 
ful. He must have guessed we were a Q- 
ship, because, derelict as we were, he was 
not coming near to finish us with gun fire. 
We waited and waited. Every minute was 
agony for us and a few inches deeper in 
the water for the slowly sinking ship. 
Wasn’t he ever coming up to finish us? 
Half an hour passed. No, he was going 
after the lifeboats. He was going to get 
his information from them. And now 
the lifeboats were rowing as hard as they 
could. They were drawing the submarine 
into the range of our fire. It was a long 
and tedious process. Every moment I was 
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Heavy Seas Breaking over the Stern of a United States Destroyer; in Spite of Storms, These Sturdy Craft 
Are Able to Make Fast Time 


about to order the guns to fire, although 
the range was not good. I was afraid 
the ship would take a plunge under us, 
and then our chance would be gone for 
good. Then finally the lifeboats had drawn 
the submarine into as good a position as 
we could hope for. 

““Stand by the guns; fire!’ I com- 
manded. The gun ports dropped away 
with a bang, and the fight was on. 

“Our first shot carried away the peri- 
scope and the wireless. Good shooting— 
but we had to do good shooting. Our 
second hit the conning tower, and blew a 
man into the air. Another found the hull 
just below the conning tower. The stern 
of the U-boat began to sink. Smoke was 
pouring out of her. Evidently one of our 
shells had exploded inside of her. We 
continued to fire. Her bow was rising 
straight in the air, and she went dc yn. 

“The panic party came back on board. 
We hoped to be able to do something to 
keep the ‘Stock-Force’ from sinking. Some 


trawlers, attracted by the firing, appeared. 
They tried to take the ‘Stock-Force’ in 
tow and beach her on the shore eight miles 
away. It was no use. The good old ship 
was sinking under our feet. We took to 
the boats, and down she went.” 

Auten got the V. C. for this exploit. 
Then, after the war, a curious thing was 
discovered. The U-boat, which was last 
seen sinking, stern first, had got back to 
Germany. Her crew had been able to 
right her under water, and although she 
was almost fatally damaged, they some- 
how managed to bring her home. 


RAILROAD BARS RED CLOTHING 


“Because of the possibility of being mis- 
taken for signals, wearing of red clothing 
about the right of way is forbidden,” reads 
a safety booklet recently published by a 
western railroad. The decree officially 
bars the red flannel shirt and necessitates 
hiding the red bandanna handkerchief. 
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DRIFTWOOD HOUSE BUILT 
BY SEA CAPTAIN 


Depending on the sea to bring 
his building materials to him, a 
retired sea captain has con- 
structed a home entirely of drift- 
wood on the Olympic peninsula, 
Washington. The cabin differs 
from the usual design as the walls 
are made of crosscuts of cedar 
logs and stones chinked with con- 
crete, while some of the windows, 
resembling portholes of a ship, are 
formed by huge sections of logs 
from which the cores have been 
removed. 
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The Sea Furnished the Lumber for This House, Constructed Entirely of Driftwood; Above, a Close-Up of a 
Window, Made by Removing the Core from a Cedar Log 





BIRDS THAT FLY THE AIRWAYS 
GIVE THRILLS TO PILOTS 


Pilots flying the transcontinental air 
routes in Europe and America have been 
asked to aid in studying bird life at high 
altitudes as a result of recent encounters 
of the birdmen with the feathered flocks. 
At least one fatality was due indirectly 
to such a meeting, when two eagles at- 
tacked a plane over the Pyrenees, tore and 
clawed at wings and rudder and tried to 
dislodge the pilot with their wings. After 
half an hour, the pilot, in a badly dam- 
aged plane, was forced to descend in a 
wild part of the mountains and was fatally 
injured while his passenger was hurt. An- 


other pilot, in a similar encounter over 
the Alps, was able to repulse an eagle with 
revolver shots. Birds are rarely sighted 
above 3,000 feet, although large ones have 
been seen as high as 12,000 feet. Scientists 
hope the airmen will be able to aid them 
in giving the height and speed attained 
by birds and in furnishing information of 
the flights of birds in migration. Many 
birds of smaller type show no fear of air- 
planes and swifts often gambol and wheel 
gracefully about the planes, being able 
to outfly them. Airmen have lost races 


with teal and mallards, only to see these 
biras overtaken by the swifter falcon. Re- 
cently an aviator. witnessed a battle be- 
tween a seagull and a hawk, in which the 
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hawk emerged success- 
fully, flying with its prey 
to the mast of an incom- 
ing ocean liner. It is be- 
lieved that a bird’s power 
of hearing waves above 
the human range of audi- 
bility may direct it in mi- 
grations. Many birds 
have eyesight 100 times 
keener than that of hu- 
man beings, and aviators 
are expected to help also 
in studying the sight of 
the birds. The kestrel, 
for instance—a species of 
hawk—can detect small 
insects on the ground 
hundreds of feet below. 


“STOLEN” FLASHES 
ON CAR IF THIEF 
TAKES IT 


Stolen automobiles are 
able to tell the world 
that they are in the pos- 
session of thieves, if 
equipped with an acces- 
sory devised by an Aus- 
tralian. The automobile 

















burglar alarm consists of Beginning of a Race with Exact Starting Time Recorded on the Picture by a 


an electric sign on the 
radiator which blazes out the word 
“Stolen,” when a thief attempts to switch 
on the ignition, the sign remaining illumi- 
nated as long of the car is operated. It is 
controlled by a secret box attached to the 
ignition system, which must be unlocked 
before the ignition is switched on to pre- 
vent the sign from lighting. 

















Thieves Taking This Car Light the “Stolen” Sign 
When They Switch on the Ignition 


Watch with Transparent Dial in the Camera 


CAMERA AND CLOCK COMBINED 
TO TIME SPORTING EVENTS 


Exact elapsed time of a race or other 

sporting event may be recorded on a pic- 
ture showing the finish of the event by 
means of a transparent watch set in a 
camera. The watch is set next to the 
plate, and a lever is moved to set the 
watch in motion when the race starts. 
When the shutter is clicked to take the 
picture of the finish, the hands on the 
dial stop, and the watch image is re- 
produced on the negative, giving both the 
picture of the end of the event and the 
exact time. 
@ Popular Mechanics Magazine does not 
publish the name of the maker or seller of 
any device described in its pages, but this 
information is kept on file and will be fur- 
nished free upon application to our Bu- 
reau of Information. 
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ere iS the Pole Siar Going 


1% THE YEAR 2102, an event is due to 

take place in the northern sky that no 
one since the dawn of recorded history 
has ever seen—the arrival of Polaris— 
the pole star—at the north pole. 

When that happens, the star and the 
celestial north pole will be less than one- 
half of one degree apart, twenty-eight 
minutes of arc to be exact. But when 
they meet, the pole star will pass on with- 
out a pause, and in a few more centuries 
will be so far away that there will be no 
north star. 

The star, which mariners first named 
Polaris, has been used as a guide to the 
true north for so long that men have for- 
gotten the time when there was no pole 
star, but there have been many such times, 
and there will be again, for it is only once 
in 26,000 years that the north pole of the 
celestial sphere and this particular star 
come so close they virtually meet. The 
ancient Greek sailors did not recognize 
any pole star, for the latter was then ten 
or twelve degrees from the pole, which 
was nearer the constellation of the Great 
Bear, and it was the latter, which they 
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The 
Great Bear in those days was the cyno- 
sure for all eyes at sea, and the Greek 
word still survives in that sense. 

Why the pole star apparently wanders 
around the heavens is one of the simplest 
of stellar problems, for it isn’t the star, 


called Cynosure, they steered by. 


but the earth that is to blame. Instead 
of revolving constantly in the same plane, 
its axis slowly changes its direction from 
year to vear as the earth moves about the 
sun. If this axis was continued as a 
mighty pointer sticking out into space 
from the north pole, the tip of the pointer 
would describe a gigantic circle in the sky, 
taking just under 26,000 years to make 
one trip around its orbit. In its course, 
the tip of the pointer would point once at 
the pole star, as it is going to do in 2102, 
and then pass on, to approach in turn, at 
intervals sometimes of several thousand 
years, other stars and constellations. 

It is a curious coincidence that sailors 
undertook their first long voyages across 
the seas at a time when Polaris was near 
enough to the true north to serve as a 
fairly efficient guide and supplement to 

















Drawing on Opposite Page Shows 

Interior of German Planetarium 

with the Pointer of Light Lec- 

turer Uses; Above, Planetarium to 

Be Constructed in Chicago, and, 

Below, the One at Dusseldorf, 
Germany 
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Building the Dome of the Carl Zeiss Planetarium on Top of Factory; This Was the First 
Attempt to Use This Type of Skeleton Planetarium Construction 
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petual occultation.’ In 
between the two circles 
are the stars that rise and 
set. Those to the north, 
if the observer is in the 
middle northern lati- 
tudes, travel most of their 
course above the horizon, 
and those near the south- 
ern horizon barely rise 
above it. 

The working of this 
system can best be im- 
agined by picturing the 
observer seated in the 
center of a circular plat- 
form suspended horizon- 
tally in the center of a 
huge hollow globe, repre- 
senting the celestial 
sphere, the globe built to 
turn on pivots placed on 
the line of the earth’s 
axis. The platform rep- 
resents the horizon, and 








Close View of the Projector Which Casts Beams of Light to Represent Stars 
and Is Adjustable to Many Positions 


their crude methods of navigation. Some 
idea of the speed of modern development, 
as compared with the slow processes of 
time in the heavens, is gained from the 
fact that in the period it has taken the 
star to shift those few degrees nearer the 
pole, the entire science of navigation has 
been developed, and reached the point 
where Polaris no longer plays any part in 
sailing, save for an occasional use in reck- 
oning the latitude, a use that can be served 
as well by anv number of well-known stars 
scattered throughout the heavens. 
Because of the inclination of the earth’s 
axis, some stars never set for most of us, 
some rise and set, and others are never 
seen, if the observer remains in his own 
latitude. The stars that never set are 
those between the pole and a circle whose 
edge would just touch the observer’s hori- 
zon. The stars in that zone of the sky 
are therefore never seen by people living 
in the same latitude in the other hemi- 
sphere. The astronomer calls these stars, 
because they are always visible, the stars 
of “perpetual apparition.” The group at 
the other extreme of the celestial sphere, 
which never rise, are termed stars of “per- 


the observer can see 
nothing that happens be- 
low it. Paint the con- 
stellations on the inside of the sphere, 
start it turning, and the whole machinery 
of the universe is visible at a glance. 

That, as the artist has pictured it in one 
of the illustrations, is the essence of any 
demonstration of the solar system. The 
planetarium evolved in Germany has im- 
proved on it by reducing the globe to one 
hemisphere, in the form of a dome, which 
is fixed in place, while*the stars are re- 
placed by lights projected onto the ceil- 
ing, and the mechanism of the projector 
provides the movement, doing away with 
the necessity of revolving the globe. 

The planetarium has another advantage, 
for, while the pivots of a huge globe would 
necessarily be fixed, and the heavens could 
only be shown, therefore, as they ap- 
peared or will appear at one fixed date, 
the planetarium projector can be geared 
to shift at will to simulate the wobbling 
of the earth’s axis, and the projected lights 
made to represent the sky at it appeared 
at any date in the past, or as it will appear 
at any date in the future. One of the 


interesting things about the planetaria es- 
tablished in Germany ‘is their ability to 
show the sky as Charlemagne or Julius 
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Drawing to Illustrate the Effect of the Bulge of the Earth at Equator in Relation to the Sun and Moon; It 
Causes the Polar Axis to Waver 
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Looking through a Telescope at a Latitude Approximately That of Chicago, to Show the Relation of the 
Visible and Invisible Hemispheres and Their Stars 


Cesar saw it, or as it appeared to Noah 
while he navigated the ark. 

The Chicago planetarium, surmounted 
by an eighty-five-foot copper dome, on the 
inside of which the stars are to be pictured, 
is being built on an island in Lake Michi- 


gan. When it is completed, the projec- 
tion machine will be able to show the 


heavens as they appear from any point on 
the globe. A touch of a button will trans- 
fer the onlooker to the north pole as easily 
as the radio takes him to distant climes, 
and another touch will transport him-to 
the south pole, with the Southern Cross 
shining directly overhead. The Zeiss pro- 


jector is so built that it can be speeded 
up until the planets and their satellites 
dart through the sky at such a rate an en- 
tire year’s movement can be shown in 
seven seconds. Or the operator can stop 
the movement of all but the sun and moon, 
and show their paths for a year or more 
through the maze of distant constellations. 





@ Popular Mechanics Magazine does not 
publish the name of the maker or seller of 
any device described in its pages, but this 
information is kept on file and will be fur- 
nished free upon application to our Bu- 
reau of Information. 
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GASOLINE-TANK LOCK 
THWARTS THIEVES 


Replacing the ordinary cap on 
an auto gasoline tank, a recently 
developed locking cap offers ad- 
ditional protection against theft 
of the car. A sleeve takes the 
place of the old cap on the tank, 
and is fastened immovably. Over 
this sleeve the locking cap is 
screwed. By screwing the cap 
down tight, and locking it, the 
tank is made air-tight, and no 
gasoline will flow to the vacuum 
tank. By unscrewing the cap a 
couple of turns and relocking, air 
is admitted to the tank and the 
normal flow to the vacuum tank 
is resumed. For cars equipped 
with a pressure gasoline feed the 
process is reversed. In this case, 
when the cap is not tight, no 
pressure can be built up in the 
tank, and the car cannot be 
started. When the cap is tight, 
the car is ready to operate. 





“BUGGY” GIVES PAINTERS 
ACCESS TO PIPES 


Through the use of rubber- 
tired “buggies” on which a man 
can lie and propel himself in a 
pipe, a San Francisco water com- 
pany has solved the difficult prob- 
lem of completing the inside pro- 
tecting paint coat at the joints 














of steel water pipes from sixteen - At Top 
to thirty-six inches in diameter. 

In larger pipes, crawling is possible, but in 
the smaller sizes, the buggy has been used 
to allow men to enter pipe lines as far as 
1,000 feet. The appliance consists of two 
axles, about four 
feet apart, and a 
light body of 
boards, the axles 
being bent to fol- 
low the curve of 
the pipe. Lying 
on the buggy, the 
painter propels 
himself with his 
feet and carries 
painting equip- 
ment in his hands. 











. Campers’ Collapsible Home on Trailer; Center, View of 


Interior, and, Below, Packed for Traveling 


CAMPERS’ COLLAPSIBLE HOME 
IS MOUNTED ON TRAILER 


Campers who dislike tents now may 
take along a collapsible home mounted 
on an auto trailer. On the road, the van 
folds into one-third its normal size for 
towing, but when parked and opened, it 
becomes a roomy compartment with 
bunks, a lounge, baggage room, five cup- 
boards, a clothes chest, stove, and cook- 
ing and dining equipment for three per- 
sons. It is fitted with a door and rear and 
side windows. 

@The first iron works in America was 
near Richmond, Va. 





























What a February Snowstorm Did to Venice This Year, 
and, Below, an Oasis Village in the Sahara 


NCE more science is busy with the 
xulf Stream. The latest chapter in 
the long history of research relating to 
this most famous of ocean currents is now 
being written at the Straits of Florida. On 
board the three car ferries of the Florida 
East Coast railway, which make daily 
round trips between Key West and Ha- 
vana, careful observers are making fre- 
quent measurements of the water temper- 
ature with tested thermometers. One of 
these ships, the “Henry M. Flagler,” car- 
ries an elaborate instrument, which con- 
tinuously and automatically registers the 
temperature of the water at the vessel’s 
intake pipe, many feet below the surface 
of the ocean. 

Meanwhile experts are digesting the 
results of these observations, figuring the 
speed of the current from the plotted drift 
of the ferries, and from the combined 
records of water temperature and water 
movement are trying to learn just how 
much heat from the tropics is delivered 
each day by way of the narrow passage 
between Florida and Cuba to the North 
Atlantic ocean, where it becomes one of 
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the chief factors in controlling the weather 
of adjacent lands. 

Will this undertaking help to give us 
more accurate weather forecasts and en- 
able an in¢rease in the range of time for 
which such forecasts can be made? Cer- 
tainly many meteorologists cherish such 
a hope, however cautiously they may ex- 
press their views on the subject. 























The idea of getting a 
line on coming weather 
by making observations 
at the fountainhead of 
the Gulf Stream is an old 
one. It dates back to the 
winter of 1845-46, which 
was very abnormal in 
England and elsewhere 
in western Europe. The 
weather was exception- 
ally mild and was accom- 
panied by much rain and 
high southwesterly gales. 
An English scientist, Col- 
onel Sabine, attributed 
this abnormality to an un- 
usual extension of warm 
water from the Gulf 
Stream toward European 
shores. He suggested 
that such conditions 
might result from an un- 
usually rapid flow of 
water through the Straits 
of Florida some months 
earlier, and that, if regu- 
lar observations were 
made at the straits and 


















































reported to England, the 





occurrence of unusually 
warm or cold seasons 
might be forecast with fair certainty. 

Since Sabine’s time, a great deal has 
been learned about weather and likewise 
about the Gulf Stream, but the relations 
of this ocean current and others to 
weather are still somewhat obscure, de- 
spite a vast amount of controversy that 
has raged over this subject. Some rela- 
tions between the Gulf Stream and the at- 
mosphere are beyond question. Its move- 
ment is due chiefly to the trade winds, 
which, blowing from easterly quadrants, 
produce a great westward drift of water 
across the Atlantic in the equatorial re- 
gion. This is called the Equatorial cur- 
rent. As its progress is blocked by the 


Aone, to Scientists, Rocky Mountain Conditions Such as This Would 
revail in Sunny France If the Gulf Stream Were Cut Off 


American continent, part of the water 
turns southward along the coast of South 
America, part (called the Antilles cur- 
rent) flows north to the eastward of Cuba 
and the Bahamas, but, mainly on account 
of the shape of the coast, the greater part 
passes through the Yucatan channel into 
the Gulf of Mexico. 

Here the Gulf Stream proper is born. 
On account of the narrowness of the exit 
through the Straits of Florida, the water 
is banked up until it is a foot or more 
above the level of the Atlantic, and it is 
this “head” of water that gives the stream 
its swift flow northward along the coast 
of the United States. In the Gulf, also, 
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the already warm water becomes even 
more strongly heated and grows very 
salty through excessive evaporation. 

From the Straits of Florida the Gulf 
Stream emerges into the North Atlantic 
as the mighty swift-flowing indigo-blue 
“river in the ocean.” As it leaves the Gulf, 
it is only about fifty miles wide and 2,100 
feet deep. Even so, says Admiral Pills- 
bury, the water flowing through the strait 
each hour amounts on an average to 
90,000,000,000 tons, and if this hourly sup- 
ply were evaporated, it would yield more 
salt than a hundred times all the seagoing 
vessels afloat throughout the world could 
carry. The heat conveyed by the water 
from the torrid to the temperate zone is 
supposed to be more than would be pro- 
duced by the burning of 2,000,000 tons 
of coal a minute. 

Passing northward, the Gulf Stream is 
joined by the Antilles current, from which 
it receives an additional large supply of 
heat. Off the coast of Newfoundland, at 
a location that varies with the season and 
also to a considerable extent from year 
to year, it encounters the cold Labrador 
current, flowing down from the Arctic. 
The contrast in temperature between the 
two currents is so sharp that on one occa- 
sion a vessel of the International Ice Pa- 
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trol, passing from one to the other, meas- 
ured a temperature of thirty-four degrees 
at the bow and fifty-six degrees at the 
stern at the same moment. Here, in spring 
and early summer, icebergs menace ship- 
ping, and at all seasons the mingling of 
the warm and cold air masses overlying 
the two currents produces the fogs for 
which this region is notorious. 

East of the Grand Banks, the Gulf 
Stream water is driven by the prevailing 
westerly winds eastward toward the 
shores of Europe in a broad slow-moving 
shallow current known as the Gulf Stream 
drift. A branch of this drift curves south 
to join the Equatorial current, complet- 
ing the circuit of waters around the great 
Sargasso Sea, while the rest sweeps on 
toward the British isles and northward in 
branches that bathe the coast of Norway, 
of Iceland and even of Spitzbergen, 700 
miles north of the arctic circle. The wa- 
ter is still comparatively warm after its 
long journey across the Atlantic. The 
mean sea temperature off the Hebrides is 
more than forty-seven degrees higher than 
off the American coast in the same lati- 
tude and in the course of the Labrador 
current, while the influence of the warm 
water is sufficient to prevent ice from 
forming in the Norwegian fjords wherever 
































Where the Warm Gulf Stream and the Cold Labrador Current Meet, Fog Banks, like This One, Are Common; 
Long Dreaded by Mariners, They Are Now Feared by Aviators Venturing over the Ocean 
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they are freely open 
to it. 

The gigantic volume 
of warm water that the 
Gulf Stream pours into 
the North Atlantic nec- 
essarily warms the air 
above it. What are the 
effects on weather and 
climate? 

A marine current can 
affect weather on shore 
only through the agency 
of the winds. Both 
Europe and the United 
States lie in a region 
where there is a general 
drift of the atmosphere 
from west to east. Thus 














the influence of the At- 


lantic is more felt in Courtesy The Carnegie Institution 


western Europe than in 
the eastern United 
States; the former having milder winters 
and cooler summers than the latter. One 
of the principal regulators of weather in 
the North Atlantic region is a permanent 
low, lying usually to the south of Iceland 
and known as the “Iceland low.” It is 
produced by the contrast in temperature 
between the warm ocean water and the 
cold ice caps of Greenland and Iceland. 
As the latter do not melt away in summer, 


Benjamin Franklin’s Chart of the Gulf Stream, Published in 1770, and School 
of Pork Fish at Loggerhead Key, Florida 


this low lasts throughout the year, but it 
varies greatly in location, size and in- 
tensity—partly, at least, on account of 
changes in the temperature of the Gulf 
Stream water—and these variations have 
marked effects on European weather. The 
circulation of air around the Iceland low 
causes Europe to have a great prevalence 
of winds from the southwest—hence from 
a relatively warm part of the Atlantic. 
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The question is sometimes asked: What 
would “happen if some radical change 
should occur in the-course of the Gulf 
Stream, so that it no longer supplied its 
warm waters to the northern part of the 
Atlantic? While it is hardly possible to 
foresee all the consequences of such an 
event, some of them can be stated with 
more or less confidence. The cooling of the 
ocean water would weaken the circulation 
of the winds over it, and in the eastern 
United States, where the bulk of the rain- 
fall is now due to winds from the Atlantic, 
the climate would become much drier. 

The effects on the climate of Europe 
would be far more striking. The Iceland 
low would cease to exist. There would be 


a prevalence of northwesterly winds, 


which, blowing from a cold ocean and 
from the ice fields of the Arctic, would 
cause intensely cold winters in European 
countries. Warm weather might prevail 
in summer but, on account of the high 
latitude, it would be of comparatively brief 
duration. There would bea rapid growth 
of the glaciers, and, in short, a gradual re- 
turn of the Ice Age. Eventually—per- 
haps in a few years or decades—the ma- 
jority of storms would pass so far south 
that the now arid regions of northern 
Africa would receive copious rains. The 
Sahara desert would “blossom as the 
rose,” and the Egyptian peasants would no 


longer need to irrigate their fields with the 
water of the Nile. Thus the same change 
that would ruin Europe would bring pros- 
perity to the southern shores of the Medi- 
terranean. 

The permanent dislocation of the Gulf 
Stream, though not likely to be witnessed 
in our time, is not absolutely impossible. 
When the building of the Panama canal 
was first talked of, fears were often ex- 
pressed that, by opening a passage to the 
Equatorial current, it might cause that 
current to flow into the Pacific and thus 
cut off the supply of the Gulf Stream. Of 
course, these fears were groundless, be- 
cause any ordinary canal, even if built 
without locks, would be far too small to 
have such an effect. On the other hand, 
a broad sea-level channel cut through 
Central America—say at the Gulf of Hon- 
duras, which lies closer to the present 
course of the Equatorial current than does 
the Isthmus of Panama—would certainly 
deplete the Gulf Stream, and, if it were 
big enough, would obliterate it altogether. 
There is, to be sure, no likelihood that en- 
gineers will ever construct such a channel 
—but nature may. A tremendous earth- 
quake, in that notoriously seismic region, 
might cause a subsidence of the land and 
open just such a passage. 

The damming of the Straits of Florida 
would probably have pronounced effects 
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Where a Railroad Worried Weather Prophets; Some Predicted That This Viaduct over the Florida Keys Would 
Dam the Gulf Stream Sufficiently to Affect the Climate of Europe 
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on the climate of Europe, 
despite the fact that much 
warm water would still 
be borne northward by 
the Antilles current. Prof. 
Alphonse Berget, of the 
Oceanographic Institute 
in Paris, has lately sug- 
gested that this may hap- 
pen some ‘day—not 
through the work of man- 
kind but through that of 
reef-building coral “in- 
sects.” 

“Should the Gulf 
Stream be thus diverted 
from its course,” he 
writes, “the British isles, 














France and Portugal 
would have rigorous win- 
ters, with temperatures 
down to thirty or forty below zero. Sleighs 
would be seen on the streets. People 
could indulge in winter sports, agreeable, 
no doubt, to some, but the change would 
be painful to most of us, habituated as we 
are to a mild climate.” 

Europe had a taste of such conditions 
last winter. There was nothing wrong 
with the Gulf Stream, but an immense 
area of high atmospheric pressure spread, 
for some unknown reason, over the north- 
ern part of the continent, and for several 
weeks the influence of the mild ocean 
was cut off. In many districts, the 
weather was the coldest ever known. 
Snow fell on the shores of the Mediter- 
ranean, and fifteen-foot snowdrifts were 
reported from Constantinople. Such was 
Europe, deprived temporarily of the genial 
warmth of Gulf Stream waters. 

The important relations of the Gulf 
Stream waters to fisheries are recognized 
in the many investigations that have been 
carried on by the international council for 
the study of the sea on the European side 
of the Atlantic. 

An example of this was experienced 
on our side in the year 1882, when a tem- 
porary shift of the stream, under the in- 
fluence of heavy north winds, destroyed 
edible tilefish in enormous numbers. It 
was estimated that fully a billion of the 
fish were killed by exposure to cold water, 
and for some years the race was believed 
to be extinct. 





It Does the Work of Several Persons in Keeping Books, Adding and Other 
Tasks; the “Business Brain” in Operation 


MACHINE AS “BUSINESS BRAIN” 
DOES WORK OF CLERKS 


Cards, properly punched, are translated 
into budget reports, sales analyses, state- 
ments and other lists on a time and labor- 
saving machine recently introduced in Los 
Angeles. Only three persons are needed 
to operate it, and it is said to perform the 
tasks of a bookkeeper, an adding machine, 
cash register and calculator. 


FLASHLIGHT FOR ANGLER TELLS 
WHEN FISH BITE 


Fish that toy with bait before they strike 
send flashlight signals to anglers whose 
rods are equipped with a visible warning 
apparatus consisting of a small battery 
and an appliance which fits on the fishing 
rod in such manner that contact is made 
and a light flashes 
when the line is 
pulled even gently. 
The signal weighs 
but three ounces 
and may be used 
on rods or on tie-ups in ice fishing. When 
the fish is playing with the bait, the light 
flashes on and off, but when it strikes, a 
lever moves down to throw the light on 
constantly and at the same time auto- 
matically releases the line. 
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@ Butterflies’ wings are covered by scales. 
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Wall Fire Hose Which Automatically Turns on the 
Water and Sends in an Alarm 


WALL HOSE RINGS FIRE ALARM 
WHEN LIFTED FROM HOOK 


Snatching a fire hose from an auto- 
matic «wall cabinet will simultaneously 
open the hose valve, turn in a general fire 
alarm and register the location of the fire 
on an annunciator in the office of the 
building. For extremely large buildings 
there is also furnished a signal showing 
the approach to and location of the fire 
in the building, to avoid delay by the fire 
fighters in finding the point of the blaze. 
The appliance is operated when fifty feet 
of hose has been pulled from the cabinet 
which automatically releases the valve, 
this in turn starting the alarms and sig- 
nals before the water has reached the noz- 
zle of the hose. Ten seconds is the time 
estimated for the entire operation. 





QUAKES LINKED TO MOON 


The position of the moon has a definite 
relationship to some earthquakes, accord- 
ing to Maxwell W. Allen, of Sanger, 
Calif., who has studied more than 1,200 
earthquakes occurring in California since 
1812. When an earthquake happens on a 
fault line, or crack, running northwest, 
the moon is likely to be in the western 
sky, or else has not risen and is in just the 
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opposite direction. “It appears that these 
shocks show a tendency to take place with 
the moon between the meridian and the 
western horizon, or between the nadir and 
eastern horizon,” he said. “Shocks on the 
less numerous east-west faults cluster in 
the opposite quadrants. Where a series 
of quakes are observed in the same place, 
four or five of the stronger shocks occur 
with the moon within thirty degrees of 
the same part of the sky as the main 
shock of the sequence.” 





AUTO TIRE CUTS REPAIRED 
WITHOUT DEFLATING 


Repairing surface cuts, blisters and sand 
pockets without removing the auto tire or 
letting out the air is made possible with 
an electric combination spot-and-tube vul- 
canizer. The appliance is used to repair 
surface cuts before they get deep enough 
to allow water to soak into the cords. The 
cut is cleaned and filled with raw gum, 
after which the portable heater is clamped 
to wheel and tire and left for twenty-five 
minutes. An automatic temperature con- 
trol regulates the heater while the repair 
is curing. It also may be used as a plate 

















This Vulcanizer Repairs a Surface Cut without Re- 
moving or Defiating the Tire 


and clamp for ordinary tube vulcanizing. 
In this capacity it heats in eight minutes. 
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It Looks like a Motorboat on Barrels, but This New Instrument of War Makes Eighty Miles an Hour, in 
Contrast to the Lumbering Tanks of the World War 


ARMORED TANK MAKES SPEED 
OF EIGHTY MILES AN HOUR 


Traveling over rough ground at sixty- 
five miles an hour, and going eighty miles 
over a smooth roadway, a high-speed 
tank, successor to the lumbering machines 
of the World War, recently was tried out 
at Governor’s Island. Machine guns and 
anti-aircraft guns form part of the equip- 
ment of the speedy instrument of war. 





RHEUMATISM AS RAIN PROPHET 
APPROVED BY SCIENCE 


Scientific confirmation of the popular 
notion that persons suffering from rheu- 


matism are good weather prophets has re- .- 


sulted from recent experiments for one 
year on 367 patients suffering from ar- 
thritis. For more than ninety per cent 
of the time, doctors found, there was a 
relation between the presence of storms 
and the increase of pain. For seventy- 
two per cent of the time the patients ap- 
peared to suffer more pain as barometric 
pressure fell and experienced relief with 
a rise, while for twenty-one per cent of 
the time the curve of pain went up when 
the barometric curve went down, and vice 
versa. Observations on humidity, tem- 
perature and atmospheric electricity were 
inconclusive, but it is believed possible 





that these agents working together had 
some effect on the patients. Just how the 
change acts to increase the pain is not 
known, although a theory was expressed 
that the blood supply to the joints may 
be affected. 





SHELL-LIKE FARM IMPLEMENT 
BREAKS UP HARDPAN 


Breaking up hardpan formed by con- 
tinually plowing ground with the same 
plows is being accomplished in California 
with an imple- 
ment resembling 
an explosive shell. 
The tool, oblong 
and round with a 
point at one end, 
is known as a 
mole and is placed 
at the bottom ofa 
furrow and pulled 
through the 
ground. It also is 
used for the pur- 
pose of providing 
drains in land of such nature as to hold 
water. 





@Our Bureau of Information will answer 
all questions regarding articles appearing 
in this magazine. 
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Sir Ernest Shackleton, Noted British Antarctic Ex- 
plorer, Having a Wrestling Match with a Husky 


By JOHN T. BRADY 


OMM. Richard E. Byrd’s desperate at- 

tempt to crown his glorious fiying 
achievements by planting the Stars and 
Stripes at the south pole, as he did at the 
north pole, brings to a dramatic climax 
America’s inspiring record of polar explo- 
ration. 

But while you read, with patriotic pride, 
the thrilling accounts of the progress of 
the undertaking and praises for the cour- 
age of the commander and his men, give a 
thought occasionally to the dog heroes of 
the expedition, numbering close to one 
hundred. Think of these gallant canine 
explorers down there on the ice barrier, 
bucking into blizzards which lash and beat 
them like a million ‘whips, struggling on 
though their feet be painfully lacerated 
by sharp ice and their bodies half para- 
lyzed by the bitter cold, always leading the 
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way into the vast unknown empti- 
ness and setting an inspiring ex- 
ample of determination and per- 
severance for their masters, with 
never a thought of pausing to 
rest until the exhaustion of hu- 
man endurance demands it. 

It is of these unsung heroes of 
the Byrd expedition and other 
efforts at polar exploration, these red- 
blooded utility dogs of the north who can- 
not speak for themselves and who know 
no religion except faithful service to man, 
their god, even though it mean death, 
that I sing, hoping to awaken the human 
sympathy and admiration which they so 
richly deserve. From the beginning of 
polar exploration, sledge dogs have played 
an important part, for almost every polar 
explorer relied upon them to guide and 
safeguard his footsteps over treacherous 
ice and ultimately drag him to his objec- 
tive in the face of any difficulties. 

Without their help, Peary, indomita- 
ble as he was, could never have reached 
within several hundred miles of the north 
pole, nor could he have returned alive. In 
acknowledging his debt of gratitude to 
them he says: 

“It is an absolute certainty that the 
north pole would still be undiscovered but 
for the Eskimo dog to furnish traction 
power for our sledges, thus enabling us 
to carry supplies where nothing else could 
carry them.” 

That was written, of course, before the 
idea of flying to the top of the earth was 
dreamed of. But even today, when the 
airplane has reached a high degree of effi- 
ciency, Commander Byrd realized that 
without the help of sled dogs he could not 
hope to get within a safe flying distance 
of the south pole. 

“They are the only possible insurance 
we can have for safety,” Commander Byrd 
declared solemnly in telling why he con- 
sidered them essential to the success of 
his expedition. “First we will need them 
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Composite Photograph Showing a Team of Byrd’s Dogs, with Walden at the Gee Pole of the Forward Freight 
Sledge, as They Look in Action against the Antarctic Ice Barrier 


in the work of hauling supplies. Then 
they will be used in searching for airplane 
landing fields and in setting up subbases. 
Thus, should my plane be forced down by 
one of the blizzards which start so quickly 
in the Antarctic, or by mechanical trou- 
ble, I will have some chance of .landing 
near one of the emergency bases and sur- 
viving the storm. Also, with dogs and a 
couple of men at each subbase to help 
clear a runway, it may be possible to take 
off again after such a mishap, unless the 
plane is too badly wrecked. 

“Without such emergency bases, I 
would indeed be in a desperate situation 
in case of a serious accident to my plane 
near the pole, and there would be no hope 
of reaching my main camp on foot, for 
animals for food do not exist in the ant- 
arctic interior, as Scott and Amundsen 
have already proved. 

“So, if worst comes to worst, and I can- 
not fly back to the main base, I will be 
able to make a safe return by dog team. 
Snowstorms or blizzards may stop an air- 


plane, but they won’t stop a good team.” 

That’s one reason why Byrd is using 
the oldest as well as the most modern form 
of transportation, but there is another 
based upon a tragedy which demonstrated 
the vital value of sled dogs to the antarctic 
explorer. 

Once a great British explorer, Scott, 
made the fatal mistake of thinking that 
heavily furred ponies would be better than 
husky dogs to take him to the south pole. 
And he did reach it, but only to make a 
disappointing discovery. Amundsen, who 
had started later for the same goal by dog 
team, had reached it a month before him, 
and the Norwegian explorer’s dogs 
brought him safely back, too, while Scott 
perished when his ponies failed him on 
the return trip. 

“The whole difference between Amund- 
sen’s dash to the south pole and Scott's 
heroic struggle and tragic finish may be 
expressed in four letters, D-O-G-S, and 
this is said, not in a spirit of criticism but 
of sorrowful fact,” commented Peary, 
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Remembering this most tragic episode 
of antarctic exploration, Commander Byrd 
wisely chose husky sled dogs as his “safety 
insurance.” As long as they have a 
leg under them, as long as there is a limp 
left in their gaunt and weary bodies, they 
will forge on, game to the last breath. 
This was touchingly illustrated by the 
story of old “Spy,” told me by one of the 
members of the Byrd expedition who 
spent some time in Antarctica, last winter, 
but returned to the United States on the 
ship that came back for necessary addi- 
tional food, equipment, and more dogs to 
replace thirty-seven which had already 
given their lives to the cause, victims of 
contaminated water. 

Though a rather old dog, “Spy” threw 
his bulk into the harness with all his 
strength, and his willingness, grit, and 
pulling power won the admiration of every 
man in the camp. But eventually he broke 
down under the strain, and one morning 
Commander Byrd found him more dead 
than alive from cold and exhaustion. He 
picked up the benumbed form of the ani- 
mal and took it into his own quarters. 
After a few days of careful nursing, the 
dog began to gain strength, and as scon 
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as he was able to walk, he whined to be let 
out. Then he did something which wrung 
the hearts of the most unsentimental of 
Commander Byrd’s followers. 

While he was outdoors, the team in 
which he used to run drove up to the com- 
mander’s headquarters. Old “Spy” greeted 
his former teammates with a joyous howl, 
and though one of his paws was still so 
sore that he could not touch it to the 
ground, he hobbled on three legs to his 
customary place in the team. And when 
the driver, after receiving orders about the 
load, made no move to harness him, it was 
pitiful, and wonderful too, to see “Spy” 
limp painfully back to the man’s side, 
whimpering and begging as plainly as 
could be to be hooked in his place. 
Commander Byrd called to him as the 
team started mushing, but old “Spy” 
broke into a shambling run, and moving 
his poor stiff legs by sheer will power, 
limped along in his old place, until he 
dropped in his tracks. 

Everybody in camp realized that old 
“Spy’s” working days were over, and a 
rousing cheer went up when the com- 
mander announced that there would be 
no more trail for the dog, and henceforth 

















Siberian Huskies, Not So Large as Some Other Types, but for Combined Speed and Endurance on a Long, 
Tough Trail, They Cannot Be Beaten 
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“Spy” would be the mas- 
cot of the expedition, 
taking the place of “Chi- 
nook,” who strangely dis- 
appeared into the icy ant- 
arctic wilderness when 
he felt he was no longer 
useful to man. 

No wonder the owners 
of such huskies care little 
about fine points of pedi- 
gree, or whether they 
have drooping or up- 
standing ears, beautiful 
lines, markings, etc. They 
say blood will tell, but 
when a man’s greatest 
need is the assurance that 
his dogs can make the 
grade when hundreds of 
miles of ice and snow and 
freezing wind lie between 
him and civilization, he 
must, if he values his life, 
call upon the red-blooded 
husky rather than the 
blue-blooded pedigreed 
thoroughbred. 

It is quite generally 

















agreed, however, that to 


be worthy of the name, a Beautiful Head of a Siberian Husky; Fierce When Angered but Loyal and 


husky must have a strain 

of wolf blood, but the common belief that 
the Eskimo husky is almost identical with 
the wolf is.erroneous, and this applies to 
the Baffinland, Greenland and Labrador 
huskies, the Siberian and Russian Sa- 
moyedes, the inbreds sired by “Chinook,” 
and even to the Alaskan malemutes. As 
a general rule the so-called Eskimo dogs 
—Byrd has eighty of them—are short and 
stocky, averaging about seventy-five 
pounds in weight when full-grown, with 
large broad heads, upstanding ears, pointed 
muzzles, thick, long hair, furred legs, 
small, compact feet, and a plumed tail that 
curls up over their backs. 

This description also applies in a gen- 
eral way to the speedier Siberians, though 
they are lighter, not so thick-set, slightly 
taller, shorter-haired and less quarrelsOme. 
You find quite a mixture of colors among 
Siberians, and Leonhard Seppala, interna- 
tional champion dog musher and real hero 
of the famous serum run to Nome, who 
has bred them for years, thinks they are 


Intelligent as a Worker 


descended from the fox rather than from 
the wolf. 

Nor does the husky possess the savagery 
of the wolf, which is frequently, but un- 
justly, attributed to him. When abused 
and half-starved, he can be savage enough, 
it is true. And he may show some of the 
savagery of the wolf in battling for his 
life with other dogs, but he is not a man- 
eater. The most ordinary kind of decent 
and fair treatment brings out the nobler 
traits of his nature, and makes him docile, 
tractable, and even a safer pet for children 
than some high-strung thoroughbred dogs 
of recognized breeds. 

The training of huskies to harness be- 
gins when they are mere puppies, and is 
not so difficult as might be imagined, be- 
cause they seem to enjoy it. The Eskimos 
of Coronation gulf make complete sets of 
harness for new-born pups and perform a 
peculiar ritual over them to endow them 
with the attributes of a good draft animal. 

They pull their ears and bid them grow 
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the point of exhaustion. 
The weight of the log is 
increased as the dog’s 
strength and pulling 
power grow, and later 
he is hitched to a loaded 
sledge. But care is taken 
at all times not to load 
him too heavily, lest he 
suffer a strain that may 
trouble him all his life. 
After these prelimina- 
ries, Walden hitches a 
young dog between two 
old ones, and from his 
teammates the puppy 
soon learns to start at the 
command “Mush,” to 
swing right at the order 
to “Gee,” to the left when 
he hears “Haw,” and to 
stop when the driver yells 
“Whoa.” Of course some 
dogs learn faster than 
others, depending on 








Sled-Dog Drivers, All of New England, Who Have Been Doing Great Work 


with the Byrd Expedition 


long and sensitive so that their sense of 


hearing may be acute; blow into their nos- 


trils to give them the most delicate sense 
of smell; slap and torment them until they 
snarl and snap that they may be fierce and 
savage and able to hold their own in a 
fray, and stretch their legs one after an- 
other praying that they may grow long 
and sturdy. Then a miniature harness of 
deerskin is put on the pup and his master 
pushes him away with one hand and pulls 
as hard as he can on the trace with the 
other, telling the dog meanwhile that he 
must pull like that on the sled when he 
grows up. 

But the white man is more humane, 
practical and scientific in training his sled 
dogs, and rarely puts them in harness until 
they are at least six to nine months of age. 
Arthur T. Walden, the country’s most fa- 
mous sled-dog musher, who has charge of 
Byrd’s huskies, will take a puppy born in 
February, for example, and start training 
him with the first snowfall of the follow- 
ing winter, but never earlier than that. He 
usually hitches a puppy to a small log of 
wood to begin with and makes him drag 
it until he is physically tired, but not to 


their degree of intelli- 
gence, but the older dogs 
help greatly in training 
the dunces by snapping viciously at them 
if they do the wrong thing or fail to re- 
spond to a command promptly. 

As to the pulling power, speed and en- 
durance of huskies, Walden is my author- 
ity for the statement that a dog team can 
go farther and faster on its own food than 
any other team in the world. Theoreti- 
cally, a team of seven to nine dogs can 
travel with one man and a load of 1,200 
pounds of food and equipment, a distance 
of 1,400 miles at an average of better than 
twenty miles a day. 

Nine out of ten dogs will not face a 
blizzard but are inclined to turn tail and 
run with it, Scotty Allan once told me. 
But they can be led into it. So, a good 
leader must have enough pride and cour- 
age of dog blood to keep his teammates 
nosing into the frigid gale, and enough 
of the sagacity of the wolf to make him 
infallible on the trail. 

Such a leader was old “Chinook,” who 
twice saved his master’s life in the White 
Mountains of New Hampshire. Many 
who read of “Chinook’s” death with the 
Byrd expedition may be wondering still 
why Walden should have insisted on sub- 
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Glimpse of Antarctic Country, Showing the Rough Ice Fields Byrd’s Men and Dogs Must Travel in Their 
Conquest of the South Pole 


jecting such an old dog to the hardship of 
a venture into the antarctic terrain. Well, 
the sentimental attachment between the 
man and his dog is half the answer, and 
here’s the other half: 

A few years ago when Walden was at- 
tempting to go through Crawford Notch 
in the White Mountains in the middle of 
the winter with “Chinook” at the head of 
his team, a sudden snowslide struck the 
sleigh, twisted it out of his hands, and 
swept him down into a deep gully. After 
a desperate struggle, he managed to get 
his head above the surface of the snow, 
but the effort exhausted him, and as his 
team was nowhere in sight, he had visions 
of freezing to death there. Meantime the 
dogs had raced on, but had not gone far, 
when “Chinook” missed his master’s voice 
and stopped short. Then he turned ab- 
ruptly about and began to back-trail, fairly 
dragging his teammates behind him, and 
baying every two or three minutes until 
he heard the faint call of his name. 

This helped him to locate the spot where 
Walden was struggling, and on reaching 
it, the dog maneuvered the sleigh so that 


one of the runners came within his mas- 
ter’s reach. To it Walden clung and the 
dogs quickly snaked him out of danger. 
Again, when Walden drove his dog 
team up the icy slopes of Mount Washing- 
ton—the stunt they said a dog team 
couldn’t do—“Chinook” got him out of a 
dangerous situation. On reaching the 
lower spur of Chandler ridge, Walden 
found that he had to cross the crest of an 
ice-covered slope as near to perpendicular 
as it could be and still give foothold to a 
man with the sharpest of creepers on, 
Downward for a quarter of a mile that 
slope extended, and when the dogs were 
halfway across it, the sled began to slip 
away from the driver and move down that 
deadly incline. Then the dogs, feeling the 
weight of the slipping sled, stopped and 
tried to dig their toes into the ice. By ex- 
erting all their strength, they were able 
to hold their footing, but could not move 
forward or turn back. For a few minutes 
they remained tense and rigid, then some 
of the younger dogs began to flinch under 
the strain, and turn their heads as though 
contemplating a downward dash that 
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would have meant serious injuries and 
perhaps death to all. 

But old “Chinook” did not waver for an 
instant. Head up to the vicious gale that 
swept the crest of the slope, he stood firm 
and steadfast, setting an example which 
held the other dogs from stampeding, un- 
til a rope was attached to the sled and it 
was pulled up so that the dogs, relieved 
of its weight, could proceed. 


WALKING OVER RIVER ON CABLE 
PLAY FOR BRIDGE WORKER 


Walking across the Hudson river on 
slender cables is considered just part of 
the day’s task by workmen erecting the 
largest suspension bridge in the world 
across the river in New York. One of 
the rope-walking bridge builders fell 150 
feet off another span without injury. 
The cables are to support a footbridge 
for use in stretching the main cables. 
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LAW MAKES SEAPLANE A BOAT 
WHEN USED FOR FISHING 


When is a seaplane not a seaplane? 
The legal answer seems to be when it is a 
boat, and it becomes a boat when floating 
on the sea for fishing. The owner of an 
amphibian plane landed in the ocean off 
Atlantic City with a party of friends to 
fish. Government officials saw him and 
later notified the flyer that, if he used the 
plane for fishing purposes, he must con- 
form to maritime regulations by equip- 
ping it with life preservers, fog horn, red 
and green running lights, a signal pistol 
and flare cartridges. 





SQUEEZE CHEMICALS FROM GAS 
UNDER HIGH PRESSURE 
University of Illinois chemists in ex- 
perimental work are literally squeezing 
valuable chemical products out of yarious 











kinds of gases by subjecting 
the vapors to enormous pres- 
sures until they approach water 
in density. The work is being 
carried on in a specially con- 
structed building, the research 
workers being protected from 
explosions by heavy steel plates 
surrounding the storage tanks 
and other pressure equipment. 
By subjecting the gases to pres- 
sures as high as 15,000 pounds to 
the square inch, the experiment- 
ers hope to utilize cheap gases 
in the manufacture of industrial 
chemicals. At present, the work 
is directed toward making sul- 
phuric and other mineral acids 
from carbonic-acid gas, produc- 
ing industrial alcohol from water 
gas, and transforming methy] al- 
cohol into acetic acid. The chem- 
ists already have utilized benzine 
and carbon monoxide under pres- 
sure to make synthetic oil of bit- 
ter almonds. Industries are par- 
ticularly interested in the produc- 
tion of alcohol from water gas and 
acetic acid from methyl alcohol. 
Combining atmospheric nitrogen 
and hydrogen under pressure has 








Cables over the Hudson River Test the Agility of the Men 
Erecting the World’s Largest Suspension Bridge 


long been done to produce am- 
monia. 
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AUTOMATIC RADIO BEACON GUIDES PLANES IN FOG 














Operating Room Where 
Signals Are Sent; Center, 
Aerial Tower from Which 
Antenne Stretch to the 
Four Points of the Compass 























This Appliance, the Goni- 
ometer, Causes Directional 
Radio Signals to Be Sent to 
the Point toward Which the 
Arrow Points 





Guiding the paths of aviators from the 
ground, a radio aerial beacon has been 
placed in operation at Mitchell field, New 
York. It can guide flyers from the field 
within a radius of 400 miles by day and 
1,400 miles at night, and has proved valu- 
able in aiding pilots to hold their courses 
in foggy weather. It is operated auto- 
matically by an appliance known as a 
“goniometer” attached to aerials stretched 
to the four points of the compass. The 
aviator is guided by directional signals 
given after he has sent signals to the goni- 
ometer. 


RUM-RUNNING AUTOS DETECTED 
BY LIGHTS AND MIRRORS 


Swimming-pool lamps and angled mir- 
rors serve to detect automobiles carrying 
liquor at the United States end. of the 
Peace bridge connecting Buffalo and Fort 
Erie, Ont. Four lanes of entry over the 
bridge past the custom offices are equipped 
with lamps sunk into the bridge floor, 
while mirrors are placed at an angle in 
the curbing opposite the lamps. Custom 
officers stop automobiles over the lights 


and, while questioning the motorists en- 
tering from Canada, are also able, by 
glancing in the mirror, to see the entire 
underside of the car. Any covering un- 
der the car is examined as a possible cache. 


CROOKED SCREWDRIVER SHANK 
GIVES ROTARY ACTION 


Rotary action is given to a screwdriver 
by a U-shaped crook in the shank with 
an elongated side nearest the handle, 
forming an angle between handle and 
blade which gives an easy action in driv- 
ing a screw. Small screws can be started 
without holding and, in many cases, but 
one hand is required to do the work. 





The U-Shaped Bend in This Screwdriver Is Designed 
to Give It Rotary Action 
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By HAROLD T. WILKINS 
Hic# on a lonely rock, over- 


looking a bay on the wildest 
coast of Sicily, there stands today 
a castle which possesses a torture 
instrument more blood-curdling 
than anything imagined by fiction 
writers. Mention the name of 
this infamous stronghold, Tolfi, 
to the Sicilian peasant herding 
goats in the neighborhood, and he 
crosses himself with a shudder. 
The heyday of this and other 
similar inventions was in the fif- 
teenth century. At a time when 
Italy was torn with factions, a 
band of silent ruffians conveyed 
to Tolfi castle a bound victim, 
who had incurred the enmity of 
the sinister owner. They entered 
a dungeon cut deep into the solid 
rock, and passed through great 
folding iron doors, shut with a 
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same captive. He found himself caged in 
iron from floor to ceiling. He looked up 
the lofty walls of this vast square cell and 
saw seven grated windows, heavily barred, 
set at irregular intervals in the wall, ap- 
parently to admit light and air. An iron 
bedstead, littered with straw, stood in a 
corner, and a vessel of water and a coarse 
dish holding coarser food. 

The captive fell asleep. When he 
awoke, he saw a fresh pitcher of water 
and food in the cell, yet he had not heard 
a sound of anyone entering. The same 
thing happened the next night. In the 
morning, the puzzled captive, looking 
around his cell for an explanation of the 
mystery, noticed only five windows in the 
iron walls. He had left a wisp of straw 














triple lock of enormous strength, 
into an iron cage. These iron 


doors never opened twice on the 
402 
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Two Views of the “Iron Maiden,” a Favorite Torture Device of 
Olden Times; Sharp Spikes Pierced the Victim Placed Inside 















































Commonly Used in the Days of Witchcraft, the Ducking Stool and 
the Pillory cf 200 Years Ago 


against the folding doors, so that 
any intruder would be bound to 
move it away. The straw lay just 
where he had placed it! Now 
he imagined that the dungeon 
had shrunk in size since he had 
entered it. 

This iron prison was constructed 
as a cubical cage within another 
cubical cage, twice as large. The 
walls were thus double. There 
were two motions, a downward 
and an inward. The ceiling and 
walls, operated by a hydraulic en- 
gine, imperceptibly moved down- 
ward one section each twenty- 
four hours, masking one barred 
window of the seven on the iron 
wall. As soon as the downward 


403 








404 POPULAR 





MECHANICS 











the victim’s tense muscles touched 
this stone, it gave him almost un- 
bearable pain. 

The famous Palace of the 
Doges, at Venice, has a museum 
of instruments of torture. In one 
room of this palace was the fa- 
mous “Bocca di Leone” (Lion's 
Mouth) into which anonymous 
charges were dropped. The ter- 
rible Council of Ten investigated 
the charges and swiftly punished 
the victims. The condemned man 
was taken into one of a block of 
horrible cells—still to be seen. A 
torch was placed in a loophole of 
the massive wall, for half an hour 
every day, to light the prisoner. 
By its glimmer, he scratched in- 
scriptions on the wall with a rusty 








Painless but Based on Principles of the Old Torture Machines; 
This- Apparatus Indicates Emotional Reactions of the Subject by 
: Due to Inrush or 


Recording Changes in the Volume of the Arm 
Outflow of Blood to or from the Member 


motion was finished, the inward motion 
began, in which the ceiling and floor 
dragged the inner walls inward a distance 
corresponding to one-seventh of their 
width. By the time the projecting parts 
of the ceiling and floor were in contact 
with the outer walls, the victim was dead. 

For crue] ingenuity the old-time torture 
instruments of Europe make the blood of 
the American tourist run cold. The an- 
cient records tell of the rack and the terri- 
ble “veglia,” or “vigil.” The victim’s arms 
were tied behind his back in such a way 
that, When he was raised off the ground, 
the entire weight of the body rested upon 
the shoulder joints, wrenched violently 
from their sockets. The torture lasted as 
long as desired, and then the victim was 
let down slowty, released, unbound and 
his dislocated arms resettled in their 
places. That was the rack, for ordinary 
torture. 

If this did not extract the desired con- 
fession, the veglia was applied. This 
abominable instrument was the inven- 
tion of Girolamo Menghina of Siena. The 
victim was first completely shaven. Then 
the hangman fastened belts round his 
chest, and ropes pulling at his arms, bound 
together behind his head. His feet were 


lashed to a bar, and he was placed on a 
sharp stone perched on a stool. 


When 


nail. In one cell, no man lived 
more than twenty-four hours. 

The ghastly “chebba” hung on 
the walls of the famous campanile 
of San Marco, at Venice. The chebba was 
a wooden cage suspended from a pole, 
and the culprit was left in it to the mercy 
of wind and weather, for a day, a week, 
a month, a year or for life. An English- 
man passing that way in the fifteenth cen- 
tury saw a man in the chebba who had 
been in it for a year. 

The mysterious dungeons of old Seville 
were renowned for infamously ingenious 
instruments of torture. Some of them 
were in use when the liberating army of 
the French Republic swept them to the 
winds. The grand inquisitor held his 
court in the deep-vaulted cellar of a vast 
rotunda lit by two pale torches. A flight 
of steps led to the torture chamber. 

The air of this living tomb was damp, 
and water dripped from walls, hung with 
the engines of the rack, the boot, enor- 
mous nails and thin and thick cords and 
gyves. A burning brazier.in a corner 
darted out blue flames. 

A prisoner was shown the implements 
of torture and urged to confess. If he 
refused, he was stripped and bound, and 
again entreated to speak, with promises of 
mercy. If he continued obstinate, he was 
shown more instruments of torture. Four 
masked men now tied his hands behind 
his back. He was to undergo the “torture 
of the pulley.” 








POPULAR 


MECHANICS 405 


























©P 


& A, 


Torture Chamber Unearthed in tae Foundations of the 
Chancellor’s Palace, at Granada, Spain 


They suspended him by a cord running 
over a pulley and block. The execu- 
tioners pulled hard on the cord and raised 
the man to the roof and then violently 
let him down within a few inches of the 
ground. His nerves were all taut and 
tense, and he expected to be smashed to 
pieces. He swooned, but as soon as he 
opened his eyes, the hangmen resumed 
the torture. 

A repetition of the torture might be or- 
dered, but any confession made under tor- 
ture had to be confirmed after the victim 
had been removed from the torture cham- 
ber. As a rule, the torture was continued 
until the man or woman signified readi- 
ness to confess, when he or she was un- 
bound and the confession was taken down 
in another room. 

Another diabolical torture of the Span- 
ish inquisition was known as the “water 
torment.” The victim was first pinioned 
on a rack. A fine cloth, saturated with 
water, was placed over his face. One part 
of the cloth was introduced into the 














Well That Supplied Water for Torture Ceremonies in 
the Dungeon of the Castle at Ghent, Belgium 


throat, the other covered the nostrils. 
Drop by drop, out of a funnel, the water 
trickled slowly across the saturated linen, 
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doors, opened to allow 
the prisoner to be placed 
inside. The whole of the 
interior was fitted with 
long, sharp iron spikes, 
so that, when the doors 
were pressed shut, these 
prongs entered the vic- 
tim’s body. 

The same exposition 
showed the Spanish 
“Donkey,” which cut the 
body into halves; the 
wheel on which criminals 
were broken alive; the 
small lever with a sharp- 
toothed thumb and finger 
screw; the ducking cage 
for bakers found giving 
short weight; a pair of 
iron pincers with a screw 
for tearing out tongues; 
the Spanish mouthpiece 
or gag; the copper mask 
worn by the judge of the 
German robber barons; 
stretching gallows; gar- 
ters to torture legs: 
mouthpieces for slitting 
the tongues of blasphem- 
ers; sieves through 
which boiling oil was 
poured on the victim’s 
body, and iron gloves 
made hot before being 
put on the victim’s hands. 

American visitors to 
the “White Keep” of the 
Tower of London are 
shown a subcrypt or 








The “Five-Cornered Tower” at the Castle of Nuremberg, Germany, Where 
the “Iron Maiden” Was Kept, and Drawing of Thumbscrew and Boot 


until presently the victim found it hard 
to breathe and simultaneously swallow 
the drops of water. 

The Duke of Shrewsbury once arranged 
a remarkable exposition of instruments 
of torture in London. He had bought 
them at the royal castle of Nuremberg, 
Germany. Among them was the terrible 
“Tron Maiden.” The face of a sphinx 
looked out from the exterior of this figure, 
which was a strong wooden sarcophagus, 
tied together with iron bands. Set in 
the walls of this instrument were two 


vault, today lighted by 
electricity, whitewashed 
and well ventilated, but 
at one time a foul torture dungeon. In 
the old days of “Merrie England,” the 
prisoners in the Tower descended a tor- 
tuous stone staircase, following the hang- 
man or executioner who carried a candle 
whose dim light made the dark shadows 
more gloomy. Once in the dungeon, the 
victim’s eyes fell on the instruments of tor- 
ture ranged round the walls, and the 
doors, which were made thick to drown 
the cries of the tortured. 

Opening into the torture chamber was 
the dungeon of “Little Ease,” where a 
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prisoner could not even lie down on the 
cold flagstones, but had to maintain a 
squatting posture for days at a time. 
Neither light nor fresh air was admitted 
to the dungeon. Underneath it lay an- 
other great dungeon with no airshaft and 
in absolute darkness. In these damp, air- 
less surroundings, 600 wretches were 
penned up in a place without standing 
room for 250 persons. They had no water,. 
no food and no sanitary arrangements. 
At the Tower there is still kept the 
“cravat” or engine for locking the hands, 
head and feet together, and nicknamed 
the “Scavenger’s Daughter.” This was 
made in two parts, with a broad hoop of 
iron fastened by a hinge. The prisoner 
had to kneel on the pavement and contract 
his body into the smallest possible space. 
Then the executioner knelt on his 
shoulders, introduced the hoop under the 
victim’s legs, and compressed the victim 


closely until he was able to fasten the ends _— This Huge Siren atop a Tall Building Serves Residents 
of the iron hoop over the small of the of Tokyo as a City Clock 


et hal noe, ein forate.was.ore SIREN SERVES AS CITY CLOCK 
. P REPLACING CANNON’S ROAR 


pressure of the infamous device made the 
blood gush from the nose, or, even, it was Residents of Tokyo, Japan, in future 
said, from the victim’s hands and feet. will listen for the shriek of a siren instead 

As late of 1750, a pirate tried at the Old of the roar of a cannon when they desire 
Admiralty courts of England, refused to the correct time. A huge siren has been 
plead guilty to the indictment and was erected atop a tall building to signal to 
taken back to prison to be “pressed to the city the hours of the day. It replaces 
death.” This savage punishment was the firing of a cannon at a near-by army 
known as the “peine forte et dure,” and post, which was discontinued by imperial 
under it a man was loaded with iron order, as being a less distinctive sound 
weights and pressed to death. than the shrill blast of the siren. 

Stone chests with a bottom covered 


with sharp iron spikes are still to be seen AUTO SERVES AS A WARDROBE 





















in the manor house of Pucklechurch, WITH HOOKS ON DOORS 
Glostershire, Eng- V MM I da OY Hat and coat 


land, wherein serfs 
were shut down 
and pressed to death 
by robber barons in 
the “good old days.” 
Secure within their 
moated castles and 
thick-walled keeps, 
these robber barons 
hung peaceable folk 
up by the feet in 
volumes of smoke 
to make them con- 
fess where they had 
hidden their money. 





hangers and other 
hooks thatare easily 
slipped over the 
automobile win- 
dows, have been in- 
troduced to increase 
the usefulness of 
the car on camping 
or touring trips. 
They do not inter- 
fere with the open- 
ing or closing of 
the windows and 
YL “ Ul dddddddcd may be removed 
Hangers Adjusted on Auto Window Pane quickly. 
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Model of Ocean Liner, Which It Is Claimed Can Cross 
the Atlantic in Thirty Hours 


CROSS OCEAN IN THIRTY HOURS 
ON LINER OF THE FUTURE 


Crossing the Atlantic in thirty hours is 
claimed as a possibility by the inventor of 
an ocean liner somewhat resembling a 
cross between a large steamship and a 
giant dirigible. A model of the queer- 
looking craft has been undergoing tests off 
the coast of France to determine speed 
and endurance. 


“BOOTLEG” PLANES ARE BUILT 
FROM OLD WRECKS 


“Bootlegged” airplanes, imitations of 
well-known makes but not licensed, and 
unsafe ships that have been reconstructed 
from the wreckage of other planes, have 
been discovered by inspectors of the aero- 
nautics branch of the department of com- 
merce. They warn prospective buyers to 
be on the lookout for such craft. To get 
possession of the license numbers and 
name plate of the manufacturer, an un- 
scrupulous agent may purchase a wreck at 
a greatly reduced price and use the tags on 
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an unlicensed ship or employ parts in mak- 
ing a plane. Inspectors refuse to license 
such ships, but unwary customers may 
be deceived by the presence of the plates. 
Inferior parts, closely resembling those 
that have received official approval, are 
likewise used in some bootleg planes. 
The practice is dangerous, as such a ship 
may be unsafe, although, to the eye, it 
appears well constructed, inspectors point 
out. To curb the traffic in these airplanes, 
most ships are now licensed at the facto- 
ries. Record is kept of all numbers al- 
lotted, so that any plane of a particular 
make, not already licensed and entered on 
the government list, may more easily be 
discovered. The detection of dangerous 
planes and the examination of pilots for 
licenses are two of the important duties 
of the inspectors of the service, in their 
efforts to promote safety in aviation. 


FARMER RIDES WALKING PLOW 
WITHOUT MAKING TURNS 


Turning at the end of a furrow is elimi- 
nated in a two-way walking plow to which 
may be attached a seat and appliance en- 
abling the plowman to ride. The imple- 
ment is fitted with two points set in oppo- 
site directions, and the moldboard is on a 
hinge with two faces, so that it can swing 
around. At the end of the furrow, the 
horses are turned on unplowed ground. 
This swings the beam and handles on a 
swivel. A chain attached to the handle 
flips the moldboard to the opposite side 
and the plow is ready to start back. This 
causes less waste of ground from dead 
furrows and from the trampling of the 
horses at the ends of the field as well as 
making unneces- 
sary the dragging 
about of the plow. 
A seat may be at- 
tached to the plow 
which then is held 
upright by a shoe 
running along the 
unplowed ground 
at a distance of 
about two feet, be- 
ing low enough to 
allow the beam to swing over it when 
turned. The maker-says it is both lighter 
and less expensive than a wheeled plow. 
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AMERICA AND CANADA JOIN TO PRESERVE NIAGARA 








Shelf mevrecses 
nm thickness 
upstream thus 





Copyright, 8. W. Clatworthy 


Drawing of Airplane View of Niagara Falls, Showing Various Works Now Being Erected with Double Object 
of Obtaining Water Power without Further Marring the Beauty of the Cataract 
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STRETCHER OF POLE AND ROPE 
USED IN MOUNTAINS 


eras and were photographed with passage 


of the plane into the measured distance. 
Possible fractional errors between 








two stop watches were elimi- 
nated by using the master clock. 
Previously, a timer pressed a stop 
watch after sighting the aircraft 
along two marks, a method found 
to be inaccurate for high speeds. 
Automobile-timing devices, in- 
cluding that of an electrical clock 
impressing dots on tapes at each 
end of the course, or recording 
on a photo-electric cell as the 
shadow of the car in passing broke 
a beam of light, were found 
wholly impracticable for the air 
races. 





Injured Alpine Climbers Are Borne down Slippery Trails on This 
Stretcher, Improvised from a Pole and Rope 


Mountain climbers faced with the neces- 
sity of carrying a disabled comrade down 
the slippery trails to lower levels, may 
have their task facilitated by improvising 
a stretcher from a pole and piece of rope. 
At the Dresden travel show recently, dem- 
onstrations were offered of how an in- 
jured person might be trussed into a com- 
fortable position to be borne on the 
shoulders of his fellows. The rope is so 
wrapped and knotted as to provide a swing 
for the body suspended from the pole. 


HIGH-SPEED AIRPLANES TIMED 
BY CAMERA AND CLOCK 


Timing the terrific speeds anticipated in 
the international airplane races for the 
Schneider cup was a problem 
solved finally by combined use of 
a movie camera and a master 
clock. The automatic timer is 
made by adjusting camera and 
clock so that electrical impulses 
from the clock on a tape are pho- 
tographed simultaneously with 
passage of the plane across the 
film and through a ring of circles 
interposed between lens and film. 
This method was used when a 
British flight lieutenant made a 
speed of nearly 320 miles an hour, 
with the difference that stop 


MOTORCYCLE ON SKIS 
REPLACES DOGS 


Eskimo dog teams in Alaska are losing 
out to progress with a motorcycle on skis 
skimming over the ice and snow that the 
huskies once traveled. It has replaced 
dog teams in delivering mail and supplies 
and obtaining furs at isolated outposts of 
an Alaskan trading company. The dogs 
took three weeks for the trips that the 
motorcycle is expected to accomplish in 
two days, and, besides, the dog sleds were 
so heavily loaded with fish for the animals 
that there was little room for a pay load. 
The skis are wide enough to support the 
weight of the machine and to pack down 
snow to a hard surface for a rear power 
wheel, which is equipped with heavy skid 
chains for traction. The machine also will 
carry the sick from trading posts. 





watches were used inside the cam- Alaskan Dog Teams Mushed for Three Weeks over a Trail Cov- 


ered by This Motorcycle on Skis in Two Days 
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By JAMES MONTAGNES 


HORN honks. The northland express 
is off. Ahead, a trail of snow and ice; 
on both sides, trees as far as the eye can 
see. Furrows in the snow tell of a pre- 
vious trip. A dip in the road and a vast 
expanse of frozen water. Snow-clad 
trees on its banks. Off the water the road 
continues. More lakes, more bush, some 
cabins in the distance. The train stops, 
the cars are unshackled, empty ones are 
placed behind the engine and the driver 
is ready to turn back. 

All winter that continued. No smoke 
marred the horizon, no rail track ahead, 
no telegraph wires alongside the road. 
For the northland express consists of a 
tractor, a powerful engine pulling behind 
it six immense sleighs and a caboose. 
Over ninety miles of bushland road and 
frozen lake the express trundled its way. 
Only a telephone wire stretching in soli- 
tary silence high enough so that no wan- 
dering moose might entangle its horn in it, 
keeps the train in communication with 
either end of the road. 

A copper mine whose wealth is esti- 
mated at hundreds of millions of dollars 
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needs electricity to bring the rich ore out 
of the ground and make it a commercial 
commodity. Seventy-five thousand horse- 
power is required to operate the drilling 
machinery, the smelters and all the appa- 
ratus used in a modern mine of such po- 
tential wealth. A town site for 5,000 peo- 
ple must be lighted and run on a modern 
basis. For these purposes, a tractor train 
plowed through the northland every day 
and every night through snow and wind. 

The mine is at Flin Flon, Manitoba. 
The power site is on the Churchill river 
at Island Falls. Ninety miles separate 
the two places. A single line of steel just 
completed connects the mine with The 
Pas, ninety miles to the south. Over 400 
miles separate the mine and Winnipeg, 
the nearest big center. 

No train on steel rails runs north of 
Flin Flon to Island Falls. To put one in 
would take too much time. So wood chop- 
pers went north, and a road was cleared 
through a purely Indian country. Then 
came the snow. The lakes froze. More 
snow, and where gravel had been dumped 
and felled trees had been laid to strengthen 
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the soft soil, a trail through the wilderness 
was practically ready for use. With a 
heavy V-shaped shovel before it, the first 
tractor train set out. It had to clear the 
road for those behind. With one sled 
behind it and a carrying load of twenty- 
five tons, it made its way through the 
white country to where the engineers were 
busy at Island Falls. 

In all 23,000 tons were shipped by tractor 
train from the railroad siding at Flin Flon 
to the power site at Island Falls—an im- 
mense undertaking. But it was simply a 
problem for the engineers in Winnipeg 
to solve. They did so with the result that 
work progressed in weather which hovered 
around thirty-five degrees below zero all 
the time and often went down to fifty- 
three degrees and lower. Snowstorms 
or fair weather, the road was kept clear 
while the tractor trains hauled their loads 
with the regularity of the Twentieth Cen- 
tury. 

There are other jobs in Canada where 
the tractor is replacing the 





The job was completed and those roads 
today are serving for another similar un- 
dertaking, though not of such vast extent, 
110 miles north of Maniwaki. The con- 
tractors were given a year to take in 1,000 
tons of supplies for a storage dam for the 
Canadian International Paper company. 
The order is not very large, at least it 
doesn’t seem so compared with other or- 
ders. But the road which had to be cut 
through some forty miles of virgin forest 
led through a mountainous country so 
that a straight trail was hard to plan. 
And another forty of the 110-mile trip led 
across water. 

The contractors decided to use two 
tractors on the job and an aeroplane to 
supervise the work. They started last 
summer. They had to put in telephone 
lines for dispatching their tractors and 
carrying on communication. They had 
to get barges which could take the heavy 
tractors over the lake. During the freeze- 
up and the spring thaw, ways and means 





railway. Several years ago, 
up in northern Quebec, a 
storage dam to hold nine- 
ty-five billion cubic feet of 
water had to be built. 
There were no roads north 
of the little town of Mani- 
waki. They were built in. 






















Powerful Endless-Tread Tractors Are Adapted to Haul Loads and Clear Roads of Heavy Snow; Note the 
Runners in Front to Help Keep the “Engines” of the Trackless Trains on the Trail 
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had to be devised for using every available 
day to complete the contract. In summer, 
the tractor could take six tons. In winter, 
when the lake was frozen solid, as much 
as ten tons could be carried. The thou- 
sand tons will be in there before the last 
day set down in the contract. 

Trains, busses and aeroplanes operate 
on schedule on this continent. Their tim- 
ing is to the minute. And in the north- 


land the tractor on a construction job ~ 


takes the place of other means of trans- 
portation, operating on schedule. On one 
job in northern Quebec, the tractor 
stopped every five miles. Its driver would 
jump out, go to a near-by tree, take down 
the telephone receiver and call up the 
head office to let them know he was reach- 
ing his destination. Traveling in this way, 
a thorough check was kept on the move- 
ment of every tractor train. 

Even the oldest company on the North 
American continent, the Hudson’s Bay 
company, which was granted its original 
charter in 1670, is going to use the tractor 
to save a voyage of several thousand miles 
through the Arctic ocean past Alaska and 
so down the Pacific to Vancouver, by a 
200-mile tractor trail near the northern 
part of Hudson bay. There is a channel 
of water known as the Fury and Hecla 
straits; where the ice flows swift and in 
broken fragments. This narrow water- 
way, only some seventy-five miles long, is 
the only southern outlet to the east for 
all the furs of the western arctic. Its 
navigation difficulties have necessitated 
the long trips to Vancouver. 

To Wager bay at the northern end of 
Hudson bay, over bleak barren rocky 
country, the tractors will come out of the 
north loaded with furs. They will arrive 
from Cockburn bay, on King William is- 
land, where a fur post is being erected. 
To this new post will come by dog team 
the furs of the western arctic archipelago, 
and there they will be loaded onto a tractor 
which then starts south to Wager bay. 
Here boats or tractors, depending on the 
season, will take the valuable furs south 
to Fort Churchill, the northern terminus 
of the new Hudson Bay railroad. And 
by fast express they will travel to Winni- 
peg, Montreal, New York and London, 
fully six months ahead of their former ar- 
rival at the world’s markets. 
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Tennis Umpire Op- 
erating Automatic 
by Elec- 


trical-C ontrol De- 
vice, and Announc- 
ing Decision over 
Microphone 


ELECTRIC SCOREBOARD KEEPS 
TENNIS GALLERY POSTED 


Tennis umpires on the Wimbledon 
courts this year announce their decisions 
over the microphone each time a point is 
scored. Simultaneously they mark up the 
score on a distant board by means of an 
electric-control knob placed beside the 
high stand on which they sit. 


BOTTLE WASHER FOR HOMES 
FITS SMOOTH FAUCETS 


For water faucets which have no screw 
threads for making attachments, a 
threaded faucet coupler has been devised. 
It consists of a 





rubber lining 
which is twisted 
onto the faucet 
and about the out- 
side of which is a 
metal screw thread 
to which may be 














attached a hose for 
running the hot water wherever needed. 
A bottle washer is made to attach to the 
faucet coupler. 
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Diving off a Springboard inside an Auto Tire Provides 
New Thrills for Bathers 


SWIMMERS GET NEW THRILLS 
FROM OLD TIRES 


Automobile tires, always a source of fun 
in the water, are being used to give divers 
an extra thrill. The tire is carried to the 
edge of a springboard, where the diver 
kneels inside it, bracing himself with feet, 
knees and shoulders against the inner rim 
of the tire. The tire with the diver inside 
then is rolled off the springboard. 


PAINTED PROPELLERS FLASH 
DANGER SIGNAL 


Propellers of airplanes are being painted 
in brilliant hues to protect thoughtless 
persons visiting an airport from walking 
into the whirling blades. The circle of 
color of the revolving propeller attracts 
the eye and serves as a warning. The 
practice was started after it was found 
that erecting barriers about planes at air- 
ports did not prevent a few stragglers 
from getting past and walking into the 
path of danger. 
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SKYSCRAPERS SWAY IN WIND 
MEASUREMENTS SHOW 


Strong gusts of wind against tall steel 
buildings cause the structures to sway and 
vibrate, tests have shown. According to 
reports, two of the tallest buildings in New 
York city bend as much as six inches at 
the top of their towers, three inches in 
either direction from the neutral or fixed 
position. Designers of a tall - building 
soon to be built in Chicago allowed for a 
sway of two inches in either direction. A 
wind of about 100 miles per hour exerts a 
pressure of approximately thirty pounds 
to the square foot, and its effect on a high 
tower, when it blows in irregular gusts, 
is to cause the steel to vibrate or shake 
somewhat like a spring-steel bar when it 
is struck a sudden blow. Elaborate meth- 
ods of wind bracing are employed in erect- 
ing tall steel buildings, one of the means 
used being the triangular pieces of steel 
commonly seen where girders join. These 
are known as gusset plates and were de- 
veloped by the late W. L. B. Jenney, fa- 
mous Chicago architect who built the 
Home Insurance building, recognized by 
some authorities as the world’s first sky- 
scraper. Due to the action of the tower 
sway upon water in tubs, pictures hang- 
ing on the walls and other movable objects 
within the building, exaggerated ideas 
have been formed as to the extent of 
sway. A slight tremor will set up a more 
pronounced action in such objects, but 
their motions do not give an accurate 
measurement of the sway of the building. 


TRUCK FOR OUTBOARD MOTOR 
KEEPS IT UPRIGHT 


Installing or re- 
moving the out- 
board motor is 
simplified with a 
rubber-tired 
truck that saves 
carrying the en- 
gine and keeps it 
in an upright posi- 
tion. The con- 
veyor is made of 
metal, allows the 
motor to be handled while hot, is always 
ready for service and takes little space. 
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OPEN-AIR THEATER HAS COLORED-LIGHT CURTAIN 


Fountains That Serve as a Curtain for the Du 

Pont Outdoor Theater near Washington, D. C., 

Arching Trees and Side Columns of Water 
Suggesting the Proscenium of a Stage 


Remote Control Board Where Lights 

Are Blended to Produce the Varying 

Hues, and, Below, a Closer View of 

the Water Curtain, Composed of 
Scores of Jets 








POPULAR 






















MECHANICS 


ARMY GETS NEW MONSTER 
OF THE AIR 


Probably the most destructive 
fighting machine in the air today 
is the twin-engined bombing plane 
recently tested by the United 
States army. It weighs about five 
tons, is capable of carrying a load 
of 7,358 pounds, and can attain an 
altitude of 17,000 feet. Transport- 
ing 2,500 pounds of bombs, it can 
speed at 130 miles an hour. 








Capable of Carrying 2,500 Pounds of Bombs at 130 Miles an Hour, This Twin-Engined Army Bomber Proba- 
bly Is the Most Destructive Fighting Machine in the Air Today 





AUTOMATIC CARBON REMOVER 
WORKS AS CAR RUNS 


Utilizing the breeze created while riding 
to clean spark plugs is the principle behind 
an automatic carbon remover’ which its 
makers say frees any motor of carbon and 
keeps it clean. An exhalator attached to 
the front of the radiator scoops up the 
air, forcing it through a cartridge con- 
taining a saturated material which forms 
harmless, odorless vapors as the car 
travels. The vapors are in turn led through 
a tube into the air stream going into the 
carburetor, promoting combustion of the 
carbon, the waste 
from which is ex- 
pelled through 
the exhaust. The 
action is purposely 
slow to prevent 
chunks of carbon 
from getting under 
the valves. The 
only replacement 
necessary is the 
cartridge which is 
renewed every 500 





Attached to the Radiator, This Automatic Carbon Re- 
mover Utilizes the Breeze Created by the Car 


miles. Manufacturers say that, aside from 
removing carbon as fast as formed, the ap- 
pliance also saves fuel and oil. 


BRITISH INVENTORS SET RECORD 


British inventions reached their highest 
mark in 1928 when the patent office re- 
ceived 38,556 applications. Particular ac- 
tivity was shown in connection with loud 
speakers, speaking films and electrical re- 
producing devices, and many appliances 
were patented for picture telegraphy and 
television. Much attention was devoted to 
low-temperature carbonization, automatic 
electrical machines 
and telephones and 
electrical heat- 
ing for domes- 
tic purposes. Im- 
proving the propul- 
sion of air and sea 
craft was the object 
of many patents. 
Women applied for 
382 patents, com- 
pared with 348 in 
the preceding year. 
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MELT GRANITE TO SAVE LABOR 
IN MOVING BUILDING 


To save the tedious labor of chiseling 
away granite foundation blocks on which 
rests the county morgue at Pittsburgh, 
Pa., contractors planning to move the 
structure melted the granite rocks. The 
chiseling operation would have required 
two months, but the granite was trans- 
formed into molten lava in less than one 
month. An oxygen welder first was ap- 
plied to the granite, eating out a small 
hole, after which a steel pipe attached to 
an oxygen tank was inserted in the hole 
and oxygen released into it. When the 
pipe started to melt, chemical reaction 
also served to melt the granite. 


NAIL SET IS SELF-CENTERING 
TO SAVE WOOD FINISH 


Driving finishing nails home without 
marring the wood. may be accomplished 
with a self-centering nail set which auto- 
matically adjusts itself over the nail head 
for the final blow to sink the nail into the 
wood. The appliance consists essentially 
of a steel tube at the bottom of which is a 
conical guide that performs the centering. 


_ Inside is a plung- 
cy er, attached to 
a spring and ter- 


minating at the 
bottom in a cup- 
shaped point to fit 
all finishing nails. 
The tool is capped 
over the head of 
the nail and the 
plunger given one 
blow with a ham- 
mer, saving time, 
fingers and wood 
finish. 

















LOUD SPEAKER CALLS DOCTORS 


Doctors of a Rochester, N. Y., hospital 
can play tennis without neglecting their 
patients. A loud speaker has been placed 
on the cornice of a staff dormitory adja- 
cent to the courts, and when one of the 
doctors is wanted, his name is called by 
the telephone operator at the hospital, and 
plainly heard on the court. 

















Workmen Placing Electric Lights for Exterior Illumi- 
nation of Famous St. Peter’s Cathedral 


ST. PETER’S DOME IS LIGHTED 
WITH ELECTRIC LAMPS 


Thousands of electric lamps were used 
to provide exterior illumination for the fa- 
mous cathedral of St. Peter’s in Rome re- 
cently. The occasion for the outside 
lighting of the old church was the beati- 
fication of Don Bosco, an Italian priest 
and educator of the nineteenth century. 


WRITING PAD FOR YOUR AUTO 
HOOKS TO STEERING POST 


For use of the business man, and others 
who transact business from automobiles, 
a writing pad, 
which attaches to 
the steering post 
of the car by a 
hook, has been de- 
veloped. The 
holder contains a 
clip for securing 
the pad, road map 
or other papers 
the autoist may 
desire to have ex- 
posed before him. 
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HE BAFFLING mysteries of the fu- 

ture will not be solved by detectives 
relying on their personal skill, but by ex- 
act scientific methods, according to Wil- 
liam Souder of the bureau of standards. 

A grain of dust, the scratch of a pen, a 
spent bullet, will tear the mask from the 
face and hands of a criminal with absolute 
certainty, Mr. Souder said in discussing 
ways of identification now being stand- 
ardized by the government. 

As another. step in modernizing crime- 
detection methods, the University of Chi- 
cago has created a special department to 
study means of detection and prevention 
under the leadership of August Vollmer, 
former police chief of Berkeley, Calif. Not 
long ago, Detroit officials, recognizing the 
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importance of scientific meth- 
ods in police work, created a 
highly efficient scientific labo- 
ratory where evidence is mi- 
nutely examined. 

Detroit and other police de- 
partments, keeping step with 
crime, are equipped with su- 
permicroscopes that reveal the 
telltale marks on bullets, gun 
barrels, shells and other ob- 
jects, resulting often in the so- 
lution of crimes that otherwise 
probably would have gone un- 
punished. Just recently, a 
photograph of a shell, picked 
up at the scene of a murder 
during a holdup in Detroit, led 
to the arrest of a suspect, his 
confession and execution in 
Pennsylvania on a previous 
charge. 


SP) 
¥. In Practice for Their 
Annual Horse Show, 
a Group of New York 
Police Reserves Try a 
“Pyramid” 





Patrolman Lawrence Spitzer Using an Automatic Rifle 
Which Fires 400 Shots per Minute 
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Rookies of the New York Police Department Receiving Classroom Instruction in Some of the Fundamentals 
of Their Work; Theory and Practice in Police Operations, as Elsewhere, Make a Good Combination 


Speaking of the telltale marks left by 
typewriters, Mr. Souder said recently: 
“Attempts to destroy these beacon lights 
of evidence are seldom successful and 
would require, on the part of the one who 
seeks to mask them, a perfect analysis of 
every defect with equipment not readily 
available. Experts who make identifica- 
tions in a logical, precise manner, will re- 
place the detective who recognizes no 
limitations, no standards and no equip- 
ment as essential to his field. The cun- 
ning criminal who masks his face and 
gloves his hands, will find himself pitted 
against the cold scrutiny of microscopes 
that will tear his identity from a type- 
written document, a pistol ball, a cart- 
ridge shell or a signature. Radio, now be- 
ing adopted by several police departments 
to speed crime squads to the scene, will 
be another aid to the scientific detective, 
it is pointed out, when special squads, 
equipped with cameras, fingerprint appa- 
ratus and other tools, can hurry to the 
place of a crime in response to the call of 
the wireless and gather evidence before it 
becomes obscured. 

One of the largest “academies” for the 


training of policemen is in New York 
City. It was established in 1925 by Rich- 
ard E, Enright, former police commis- 
sioner, and already has trained thousands 
of men for the special duties of the force. 
It is a branch of the City College of New 
York, and entrance is based on a civil- 
service examination, special tests cover- 
ing a wide range of subjects, and, of 
course, a rigid physical examination. 

Having passed the preliminary trials, 
the candidate is at once appointed a pro- 
bationary patrolman, which rating he 
holds for six months, while he draws a 
salary equivalent to $1,769 a year. With 
entrance to the ranks of the probationer, 
the real training begins. 

For the first three months, the man is 
sent through a severe course in classroom 
and gymnasium work. He is instructed 
under police lieutenants who have spe- 
cially qualified for the task, in discipline, 
deportment, government and civics. Then 
he is given a course in crime, involving a 
minute analysis in all its phases. With 
this instruction he gains familiarity not 
only with some of the scientific methods 
of investigating crimes but also comes to 


19 








420 


POPULAR 
























MECHANICS 


ordinances than the serving of summonses 
or the making of arrests.” 

In the physical-training course, the re- 
cruit goes through severe taxation of his 
energies. Of the seven-hour academic 
day, four are spent in the physical-devel- 
opment department. It is the aim of his 
superiors to mold his body to perfection, 
capable of coping with any physical emer- 
gencies. 

He is given military drill at first, fol- 
lowed by setting-up exercises. Next 
comes jujitsu work of which he is given 
an abundance. The same goes for box- 
ing. For those who are not good swim- 
mers, there is a special course. With 
these forms of ac- 

























know the ways of 
the criminal. The 
rest of the course 
takes him through 
lectures on the city 
ordinances, on 
court procedure, 
etc., and finishes 
with treatment of 
criminals from the 
moment they are 
arrested to the 
point where they 
are convicted or ac- 
quitted. So thor- 
ough is this branch 
of the training that, 
when he is assigned 


tivities as start- 
ers, the recruit is 
launched on a heavy 
exercise schedule. 
The aspiring 
rookies, ranging 
from the late teens 
to the early twen- 
ties in age, are given 
an expert course in 
the use of firearms. 
The object is to so 
train them that they 
will be able to use 
their revolvers un- 
der all circum- 
stances; at night, 
when it is impossi- 





to his beat, he 
knows more about the job of a police- 
man than did the police captain of twenty 
years ago. 

Dealing with criminals is not all that 
the student concentrates upon. He is 
drilled in conduct at fires, in accidents, 
patrol duty in general and in the duties of 
a traffic officer. During the final part of 
the course, he is taught co-operation with 
the federal government in curbing viola- 
tions of its statutes. 

Singular as it may seem, the New York 
policeman in the making is taught this 
fundamental principle: “It should be im- 
pressed upon the recruits throughout the 
academy work that warning and admo- 
nition will usually be found more efficient 
in the correction of many violations of the 





Learning to Fire a Revolver; Teaching by the Use of 
Pictures, and Practice with Acetylene Torch 
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Police Rookies Learning 
Effective Holds to Be 
Used in Overpowering 
Crooks; 3,000 ~° Police of 
New York Taking Civil- 
Service Examinations, and 
Crack Shots of the Los 
Angeles Police Depart- 
ment in Training. for the 
National Marksmanship 
Competition; Practice on 
Ranges of Varying Dis- 
tances, and with Moving 
and “Trick” Targets of 
Many Kinds, Gives the 
Police Valuable Expe- 
rience in Learning to Fire 
under Battle Conditions 
When They Meet the 
Criminal 
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Chemicals Effective in War Have Been Adapted with Success to Police Needs; Here, Members of the Phila- 
delphia Department Are Testing a Cannon That Spreads a Barrage of Tear Gas 
ble to sight the piece in aiming, as well In the next three months of the course, 
as in the daytime. he goes through the gamut of the patrol- 
‘ The recruit stays in the police academy 
three months and is then sent to a police 
station. This will not be a new sight to 
him for he already has spent some of his 
Saturdays and Sundays there. 









High-Powered Armored Sidecar Motorcycles Have Been Tested with Success as a Safe and Efficient Vehicle 
for Attacking Crook Gangs; the Units Are Literally Three-Wheeled Forts 
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man’s duties. He covers a beat in the 
company of another policeman. He does 
trafic duty under the supervision of an 
experienced officer. Then he gets court 
duty, lectures and special instruction in 
first aid and personal hygiene. When his 
six months’ course is up, he is made a 
regular patrolman. To achieve this goal, 
however, he must make an expenditure of 
$250 to cover his outfit from head to foot. 


It has not cost him a cent in tuition to 


attend the police academy, but when he 
is done, he must purchase his own uni- 
forms. The only thing which the city 
gives him free is his policeman’s shield 
with his number on it. 

Now, he sets forth on his career. He 
is raised to a salary of $2,500 a year. If 
he remains in the ordinary patrolman 
class, and does not choose to rise above 
that station, he will get $2,500 a year until 
the day he is eligible for retirement, which 
is at the end of twenty-five years of serv- 
ice. Then he is pensioned at half pay. 
If he is injured in line of duty, he is given 
full pay. 

As a policeman, he may meet a multi- 
tude of opportunities. Distinction: in 
service may win instant promotion for 
him. Even if he should not distinguish 
himself by any notable feat, a reasonably 
good standing may make him cited and 
advanced to plain-clothes duty, and his 
salary will leap ahead as he advances in his 
work as a detective. 

There are examinations from time to 
time to fill openings in the ranks of ser- 
geants. The same goes for lieutenants 
and captains later. So also for inspector- 
ships. Yet, there is no telling when, as a 
policeman or detective, he might accom- 
plish some heroic deed and be promoted 
by the police commissioner’s command. 

Of the 265 rookies who were admitted to 
the academy last spring, a survey showed 
that one-third had been mechanics, one- 
third chauffeurs and the remaining third 
came from various walks of life. Out-of- 
town police officials often sign up for 
courses. At one time, women were trained 
for police duty, but the courses were aban- 
doned three years ago. Prison keepers 
are given a month’s special course. 


@An ant can pull 1,400 times its own 
weight. 
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Tiny Model Train Packed in Small Box, and Compared 
with Postage Stamp to Show Its Size 


TRAIN OF POSTAGE-STAMP SIZE 
SHOWS MODELER’S SKILL 


One of the smallest working models of 
a railway was exhibited in London re- 
cently. It is only an inch high at the 
tallest part and runs on a track three- 
fourths of an inch wide. The scale is two 
millimeters to the foot. The train is run 
by a small electric motor which is con- 
cealed in the engine. 


CHARCOAL BROILER FOR PICNIC 
IS EASILY CARRIED 


A portable charcoal broiler with its 
heating surface along two sides in a verti- 
cal, instead of horizontal, position enables 
the hurried camper 
to broil both sides 
of meat at once in 
a holder slipped 


between the two 
heating surfaces. 


Coffee or vegeta- 
bles may be cooked 
on a metal surface 
on top of the stove. It may be packed 
compactly for carrying in the automobile 
and burns charcoal briquettes ranged 
along the two sides. 
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FUTURE SPEEDWAY SEEN IN BED OF DRIED-UP LAKE 











© Blythe Clayton 


Lake Bottom in African 
Desert Hailed as the 
World’s Future Speed- 
way; Inserts, Captain 
Campbell and Racer 
Which Made 224 Miles an 
Hour on the Course 





In the midst of a South African desert 
lies a sun-baked expanse of mud hailed by 
those who have seen it as the world’s su- 
per-speedway of the future. Predictions 
that cars eventually may travel over this 
dried-up lake bed at 260 miles an hour 
were made after Capt. Malcolm Campbell, 
British driver, made a 6,000-mile trip there 
to test his “Bluebird” racing auto at 224 
miles an hour, second only to that made 
by Maj. Henry Segrave at Daytona Beach 
of 231 miles an hour. Captain Campbell 
said that beach tracks, because of the haz- 
ards of shifting sands and high winds, can 
no longer be used for the records to be 
made in the future. “This desert track is 


’ 


unique,” he declared. “With some ex- 
penditure, it could be made so wonderful 
that all the world’s records in the future 
would be made on it.” The lake bed, sev- 
enteen miles long and eleven miles wide, 
is known as Verneuk Pan, deriving its 
name from the Dutch “verneuk,” meaning 
“cheat,” bestowed because of its mirages. 
Preparation of the track for Campbell’s at- 
tempt cost about $20,000, most of the 
money being spent in treating the surface, 
which consists of a six-inch layer of baked 
mud, creviced minutely, on a solid shale 
foundation. The cracks were filled with 
























liquid mud, making the track as smooth 
as a billiard table, and crude oil was 
sprayed over a section of it, binding it 
like asphalt and forming a glasslike, non- 
skidding surface that racers said would 
stand speeds of 260 miles an hour or more. 
Its one great handicap is that it lies in a 
desert country, 100 miles from the nearest 
railroad and forty miles from any village, 


but it is maintained that it offers the best 


substitute for the nearer beach tracks. 





RADIO BURGLAR-ALARM SYSTEM 
ANOTHER BLOW AT CRIME 


Proposing to establish a radio burglar- 
alarm system, a Seattle, Wash., corpora- 
tion has applied to the federal radio com- 
mission for a wavelength of 109 meters 
for such a purpose. The radio already is 
employed in some cities to notify detec- 
tive-bureau squads of commission of a 
crime. In Seattle, it is proposed to hook 
up a radio-signaling system with electrical 
wires in homes and business establish- 
ments. The transmitter would send out a 
buzzing tone signal to a central office. 





DETACHABLE KNOBS FOR EASY 
CHANGE OF DOOR LOCKS 


Locks with demountable knobs and in- 
terchangeable cylinders are being pro- 
vided for office buildings and other semi- 
public places, to insure extra protection 
for tenants’ valuables, particularly in their 
absence. These locks are of the key-in- 
the-knob type and operate as any other 
similar lock until it is desired to change 
the cylinder. A release key is then used 
to detach the knob, after which the cyl- 
inder may be changed and the knob re- 
placed or a new knob with different cyl- 
inder inserted. The change may be made 
quickly without removing the lock from 
the door and is use- 
ful when changes 
of tenants occur, in 
which case the key- 
ing of a single lock 
or group of locks 
may be changed. 
Master keys operate 
all individual locks 
for a building so 
equipped. 
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This Demountable Door Knob Contains a Detachable 
Cylinder Which Simplifies Changing Locks 





Sixteen Lenses Are Combined in One in This Camera 
to Give Depth to Portrait Photos 


DEPTH IS GIVEN TO PHOTOS 
BY COMBINED LENSES 


Sixteen lenses have been combined into 
one to provide the eye for a portrait cam- 
era and give depth and naturalness to a 
photograph. This enables the grouping of 
persons as artists do instead of keeping 
them all on the same plane at equal dis- 
tance from the camera. The multifocal 
lens gives speed and yet makes all objects 
in the picture appear clearly and free of 
distortion. Lenses of long, medium and 
short focus were combined by grinding 
them into many different zones to elimi- 
nate blurred backgrounds and shadows. 
Universal-focus lenses have been used in. 
small’ cameras, but heretofore have not 
been applied to portrait cameras. 





WOOD IN TUBE-PASTE FORM 
SIMPLIFIES REPAIRS 


A wood composition material, applied 
from a tube like glue, has been introduced 
for repairing furni- 
ture, filling cracks 
and for fixing va- 
rious articles. It is 
easily squeezed out, 
and the tube reduces 
waste and keeps the 
substance in good 
condition. It has no 
grain and hardens 
upon exposure. 










































Jnventor'’s 


glory of 
hihi vention. 

“Their names are not 
flaunted in print, nor do 
they issue accounts of 
their researches. Because 
they’re too busy now, 
chopping wood, planting 
corn, washing windows 
and shining shoes. 

“The belief is wide- 
spread,” he continued, 
“that the old-fashioned 
ways of invention are 
gone—replaced by re- 
search laboratories owned 
by corporations. I don’t 
think so. Of course, we 
can’t belittle the excellent 
work done by scientifi- 
cally trained men. Cap- 
tains of industry comb 
the world for talent, but 
seldom they produce 
basic inventions.” 


American in- 








By DON GLASSMAN 


F WALLS had tongues, the corridors, 

basements and galleries of the patent 
office would have reason to shout. 

American inventors are jamming the 
classic stone structure in Washington at 
such speed that the patent commissioners 
are alarmed. 

A lightning filing system has been de- 
vised. Necessity forced it. Enjoined by 
law to preserve copies of printed records, 
the custodians of the nation’s patents 
evolved a housing plan for 1,800,000 inven- 
tions. There are now 120 miles of shelves. 
Approximately 1,000 patents are issued 
weekly, while twice as many are rejected. 

Dr. William A. Kirinan, first assistant 
commissioner, was asked about his best 
customers. He replied emphatically that 
“free lances” still are the mainstay and 
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Upper Left, “The Genius of Invention,”’ a Mural in the 
Patent Office Library, and, Below, Duryea Gasoline 
Automobile of 1893 


“Is this a scientific age?” another official 
asked. “Perhaps. But look into the his- 
tory of American invention and you find 
that basic, revolutionary devices were con- 

















— 


The License Plate Reads 1921, but the Car Obviously Is of a Much Earlier Vintage; Autos Such as This 





Were Considered the Last Word in the Early Motoring World 


ceived by men who knew nothing about 
science—mad men and ‘fools,’ unlearned 
in scientific theory and ignorant of labora- 
tory practice.” 

In connection with the history of crea- 
tive talent, an interesting piece of specu- 
lation is the first invention. Lincoln said, 
“Man’s first discovery was his nakedness. 
His first invention was the fig-leaf apron, 
which seems to have been the origin of 
clothing.” Another man holds that the 
alphabet was the first invention. Some- 
one else claims a club as a weapon. An- 
other says fire-making apparatus, and so 
on. Perhaps Lincoln summed the topic 
best, saying: 

“All creation is a mine and every mana 
miner. 

“In the beginning the mine was un- 
opened, and the miner stood naked and 
knowledgeless upon it. 

“Fishes, birds, beasts and creeping 
things are not miners, but feeders and 
lodgers merely. Beavers build houses, 
but they build them in no wise different 
or better than they did 5,000 years ago.” 


Believe it or not, an investigation of 
why poor individuals take to inventing re- 
veals that, in.most cases, financial reward 
is the least consideration. Edison needs 
no money. Mark Twain invented a scrap- 
book, because there was no better way of 
filing news clippings about him. A Florida 
woman was asked why she invented a de- 
vice for distributing fertilizer and an- 
swered : 

“Laziness, I guess. I’m tired of bend- 
ing my back the old way.” Can a wo- 
man invent and be lazy also? At any rate, 
one-fifth of all the patents granted are 
issued to women. 

Pass down the shelves of fame—simple 
pamphlets illustrated by pen drawings. 
Some the world has never heard of; 
others have built giant industries and writ- 
ten deathless names. The age of me- 
chanics rests on a foundation of seventy 
pillars, to wit: In agriculture, Whitney’s 
cotton gin and McCormick’s reaper; in 
transportation, the Wright brothers’ air- 
plane and the Westinghouse air brake; in 
telephony, Bell’s telephone and Berliner’s 


ed 
</ 











Courtesy of the National Museum 
The Forerunner of the Modern Typewriter; It Was Called a Typographer and 


Was Invented by William A. Burt 


transmitter; in warfare, Colt’s revolver 
and Holland’s submarine; in phonog- 
raphy, Edison’s talking machine and Ber- 
liner’s lateral disk record; in moving pic- 
tures, Edison’s kinetoscope and Jenkins’ 
projector, and so on. 

Think of electricity. Mysterious force. 
Ben Franklin enchanted a bolt of light- 
ning and caused its descent from heaven. 
He should have been killed, theoretically. 
But he survived to tell how he had mar- 
ried sparks generated by man in a labora- 
tory to electric bolts shot by lightning. 

Edison, the news “butch,” had the lux- 
ury of atraveling laboratory. Bottles, test 
tubes, chemicals and filters were lined on 
shelves of a train’s baggage car. One day 
the engine shrieked to a sudden halt and 
upset the laboratory. Phosphorus set fire 
to the baggage car. The conductor ar- 
rived in time to smother the blaze. He 
gave the youngster a severe cuff on the 
ear as he booted him off the train. 

Next we find him waiting for a new 
train at a railroad station. The station 
agent’s son is playing on the track. A 
train approaches. Edison averts the boy’s 
death, and is rewarded with free instruc- 
tion in the secrets of telegraphy. At six- 
teen, he falls heir to the position of tele- 
graph operator at Port Huron, Mich. 

“Tell me why the telegraph works,” he 
asked a line repairer. 

“Like this: Suppose you had a dog, a 
dachshund long enough to reach from 
London to Edinburgh; if you pull his tail 
in Edinburgh, he will bark in London.” 
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Today, hundreds of 
thousands have had ex- 
perience with electricity, 
yet no one has improved 
on the lineman’s explana- 
tion. An electric current 
is a gigantic question 
mark. But look how in- 
ventors manhandle ques- 
tion marks! 

Edison spent much 
time learning what peo- 
ple needed. When he 
was convinced that an 
electric light would serve 
practical ends, he said: 

“T’ll make electrical 
lanterns so cheap that 
only rich men can afford 
to burn candles.” 

Paper, metal, textiles and carbon com- 
pounds—all these were subjected to tests 
and experiments. He sought a substance 
to withstand the white glow of luminous 
electricity. Charred paper in an airless 
vessel stood up for about eight minutes. 
A cotton thread glowed behind sealed 
glass for forty hours, and the cost of the 
experiment was $40,000! 

One hot afternoon, he picked up a 
palm-leaf fan and saw it was trimmed 
with a strip of bamboo. And it made 
better filaments. He sent bamboo expe- 
ditions all over the world. But on com- 
pletion of the hunt, discarded all imported 
samples, for he himself had discovered a 
carbon compound that was superior. 

Samuel F. B. Morse, a portrait painter, 
was returning from Europe in 1832, when 
he was shown an electric magnet and told 
of experiments by the Frenchman Am- 
pere. “An electric current passes instan- 
taneously over a wire of any length,” it 
was explained. 

“Tf that is true,” responded Morse, “then 
instantaneous communication is easy.” At 
that moment he was still an artist. For 
twenty years he had struggled for fame 
in art. He worked for three years as an 
artist, seeking to subsidize himself as an 
inventor. His equipment was so crude 
that he feared to show it. And his living 


so stinted, that he smuggled food into his 
room at night. 

Who symbolized himself better than 
Morse when he wrote the first telegraphic 
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Model of the Baldwin 
Locomotive of 1840, 
and, at Right, Center, 
the Harmonic Reed 
Used by A. G. Bell in 
Developing the Tele- 
phone; from Such 
Comparatively Crude 
Beginnings, Two of 
Our Most Important 
Forms of Communica- 
tion, Railway Trans- 
portation and Long- 
Distance Speech, Have 
Grown Far Beyond 
the Expectations of 
the Inventors 
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Sketch Showing the Interior 
of Edison’s Pyro-Magnetic 
Motor Heated by Coal, and, 
at Right, Prof. Charles 
Manly’s Airplane Radial Gas 
Engine; in 1903, It Was One 
of the Most Powerful for Its 
Weight, as It Developed 
Fifty-Two Horsepower; To- 
day Further Necessity of 
Streamlining, to Decrease 
Wind Resistance, Indicates 
the Substitution of the Radial 
Motor for the More Slender 
“In-Line” Type 


Courtesy of the National Museum 


Not Much Like the 
Voting Machines of 
Today, but Intended 
for Somewhat the 
Same Purpose; the 
Vote Recorder, 
Thomas A. Edison's 
First Invention 
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message: “A patient waiter is no loser.” 
Or gave it a more sublime ending than, 
“What hath God wrought?” which 
bounded over a forty-mile circuit from 
Washington to Baltimore. 

Another teacher, Alexander Graham 
Bell, instructed deaf-mutes. 

“If I can make deaf-mutes talk, I can 
make iron talk,” he assured himself. 

At first his major interest was a music 
telegraph, with a number of keys like a 
piano, capable of sending a like number 
of different tones over a single wire. 

It took months of experimentation to 
send the simple twang of a watch spring 
over a wire. That was convincing. All 
it needed now was refinement. He for- 
got his early lament about lacking a 
knowledge of electricity. He taught him- 
self all about it. 

Bell exhibited at the Centennial Exposi- 
tion in Philadelphia. His table stood in 
the Education building, the last to be vis- 
ited by a committee of expert judges. 
When they came, the modest inventor 
prayed silently for an appraisal of his de- 
vice. All learned men, they came, saw 
and began walking away. For that play- 
thing on Mr. Bell’s table was a device to 
interest—well, other “fools” like Mr. Bell. 

-Dom Pedro, emperor of Brazil, picked 
up the receiver and shouted electrified 
words: 

“My God! It talks!” 

The judges returned and immediately 
pronounced Bell’s telephone to be one of 
the greatest inventions in the world. 

Another epic discovery : Heinrich Hertz, 
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professor at 


of Bonn 
proved that electricity flows in waves— 
Hertzian waves, spanning oceans, scaling 
mountains, circumradiating the globe. 
Who braved the magic air waves? Not 


the University 


scientists, nor professors absorbed in 
books, but an adolescent boy, Guglielmo 
Marconi, Irish-Italian. He shot a feeble 
voice into air, and listeners yelled, 
“Louder! louder!” 

Came DeForest, the Yankee, and placed 
a throttle on radio. “If you want louder 
speech and greater distance, simply add 
another one of my vacuum tubes.” But 
who thinks of tubes as he talks from San 
Francisco to London? 

The automobile first appeared as a one- 
lung steam buggy. William Murdock ran 
it around Piccadilly Circus in 1784 and 
caused a panic in London. 

But twenty years earlier, a French army 
captain sought to move heavy cannon. He 
mounted a steam engine on a three- 
wheeled tractor. His hopes collapsed 
when his machine was wrecked by run- 
ning against a stone wall. 

When oil began to gush from a hole in 
the ground at Titusville, Pa., the auto 
buggy found its real ally. The Stanley 
brothers began making a steam automo- 
bile, and Amzi Barber founded the Loco- 
mobile company. Haynes drove his gas 
buggy in Chicago and was ordered off the 
street by an irate policeman. 

And so the patent-office files grow at 
the rate of about two miles a year—a 
glowing record of the Golden Age of Me- 
chanics. 

















How the Boys of Oakland, Calif., Used to Spend Their Sundays and Holidays Not Many Years Ago; This 
Collection of Old-Time Bicycles Is Now in the Possession of Josiah W. Stanford 
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These Dolls Are Used by the Bureau of Mines to Demonstrate the Various Accidents That Befall Mine Workers 
and the First-Aid Treatment for Each Injury 


UNCLE SAM’S DOLLS TEACH 
FIRST-AID METHODS 


Dolls are used by the bureau of mines 
to demonstrate work in first aid to miners. 
For each injury likely to occur in a mine, 
there is a doll victim of a similar accident, 
with a bandage or other appropriate treat- 
ment in place. The crippled-doll display 
is intended to be useful in the moments 
immediately after an accident before medi- 
cal help arrives. The dolls show the va- 
rious kinds of accidents that befall mine 
workers, as well as the method of treat- 
ment, and also are intended to serve as a 
safety warning. 


TOY TRAIN OPERATED BY VOICE 
BROADCAST OVER RADIO 


Controlled by a human voice broadcast 
over the radio from New York, a toy elec- 
tric train in Pittsburgh obeyed verbal 
commands of the opera- 
tor in a recent demon- 
stration. The words con- 
trolling the train were 
carried by telephone from 
New York to Pittsburgh 
and then broadcast, be- 
ing picked up on a regu- 
lar radio receiver in front 
of which was an ordinary 
telephone connected by 
wire to the train. The 
train, called “Casey 
Jones,” is dependent for 
operation on voice im- 


pulses received by the telephone trans- 
mitter. A command is carried through 
a radio detector tube to a special selector 
determining the polarity of the track upon 
which depends the direction in which the 
train moves. Two syllables, such as “go 
ahead,” operate relay and selector to pro- 
vide forward movement. An order in 
three or more syllables, such as “back up, 
Casey,” sends the engine backward, and a 
single syllable, “stop.” causes a halt. 


HEDGE RESEMBLING BIG PIANO 
TOOK TEN YEARS TO GROW 


After ten years of clever effort with a 
pair of clippers, a gardener of Bridgeport, 
Conn., has produced a hedge designed 
along the lines of a giant piano and now 
boasts being the only man to grow one. 
The hedge piano is twenty feet long, 
nearly six feet high, and standing beside 
it are a piano bench, lamp and chair. 





This Piano Took Ten Years to Grow; It Is Designed from Hedge, and Is 
Twenty Feet Long and Six Feet High 
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made to raise the Belgian liner 

“Elizabethville,” sunk in 240 feet 

of water off the French coast with 

13,000 carats of diamonds aboard. 

NITROGLYCERINE IS USED 
AS LUBRICANT 


Using nitroglycerine to grease 
the squeaky wheels of a cart or 
to oil boots may sound like mad- 
ness, but it has actually been done 
without fatal results. It is related 
that in Germany nitroglycerine 
often is carried in zinc cans. The 
explosive, not entirely free of 








Serving without Pay, the Man with the Beard Makes an Inexpen- 


sive Footman; It Is a Dummy in Livery 


DUMMY SERVES AS A FOOTMAN 
AND SAVES OWNER CASH 


Transporting a dummy dressed like a 
footman about the streets in a limousine 
may add to appearances even if it does not 
aid in opening auto doors, and the figure 
is certainly less expensive. A stage and 
screen star adopted the idea when her 
French footman returned to Paris. She 
ordered a dummy with the facial expres- 
sion of her absent employe, put the foot- 
man’s uniform on it and now the dummy 
accompanies her to any formal functions. 


MAGNETS TO LIFT SUNKEN SHIP 
AND RECOVER TREASURE 


Dynamite and powerful magnets are the 
implements being used to salvage a sunken 
ocean liner whose treasure room contains 
gold and silver valued at more than $5,- 
000,000. The ship is the “Egypt,” which 
sank in 360 feet of water in the Bay of 
Biscay in 1922 with a loss of eighty-seven 
lives. In its hold is the bullion, which was 
consigned to the Egyptian treasury. Two 
Italian tugs bearing Genoese divers, re- 
nowned for their physical endurance, are 
attempting the salvage operation, the 
divers using 20,000-candlepower electric 
lamps to light up the ocean bed in their 
work. The wreck is first to be dynamited 
to release the section containing the 
treasure room, after which the magnets 
will be brought into play in efforts to raise 
the various parts of the shattered vessel. 
If the attempt is a success, efforts will be 


acids, sometimes ate through the 
cans and trickled over the cart 
wheels and in one instance was 
used as lubricating oil. In another case 
a bottle of explosive was accidentally 
broken by an experimenter who later 
found that his old woodcutter had used 
what was left to grease his boots. 


CUSTOMERS MAKE OWN CHANGE 
IN BUYING NEWSPAPERS 


Several hundred Los Angeles newsboys 
are so firmly convinced that the average 
person is honest that they leave money 
changers and stacks of papers at the curb, 
inviting customers to help themselves. 
Buyers deposit their coins in the changer 
and make their own change. The boys 
say their losses are negligible. 





Patron Buying Paper and Making His Own Change 
in Los Angeles, Where Newsboys Trust Customers 
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PUSHER PLANE GIVES BETTER VIEW IOF GROUND 


Test flights with a pusher monoplane 
have been conducted in England and with 
satisfactory results, according to reports. 
In this type of airplane, the motor is be- 


Two Views of the Pusher Monoplane, Showing the Passenger Compartment 
Far Forward, Commanding Wide View 


hind the passengers, thereby affording a 
less restricted view, and there is less an- 
noyance from the fumes from the engine. 
Greater flying safety has reduced the haz- 
ards of the pusher-type plane. 


CONGRESS KEPT COOL OR WARM 
BY AIR CONDITIONING 


“Ten degrees cooler inside,” the familiar 
theater sign, now may appropriately be 
hung on the door of the house of repre- 
sentatives in Washington where a system 
of air conditioning maintains a constant 
comfortable temperature for the law- 
makers winter and summer. In winter, 
the temperature is maintained at seventy 
or seventy-two degrees, and in summer a 
steady temperature of from seven to ten 
degrees lower than outside is offered, but 
because all excess moisture is removed 
from the air, it actually seems much cooler. 
At ninety degrees outside, the house read- 
ing is eighty or eighty-three, but it appears 
to be around seventy-three, it being ex- 
plained that an actual temperature of sev- 
enty-three would mean too great a change 
for persons coming in from outside. The 
system includes not only circulation of the 
air and regulation of temperature, but 
washing it to make it pure, and providing 
it with the proper amount of moisture. 


















In winter, the outside air 
is saturated with mois- 
ture, then heated, next 
passed over oil filters to 
remove most of the dirt, 
then goes through water 
sprays kept constantly at 
forty-two degrees, where 
it takes up or drops mois- 
ture. It then is heated or 
cooled and sent to the 
house chamber and galleries. Similar 
equipment is contemplated for the senate, 
and is even being extended to some pri- 
vate homes. Ventilating engineers who 
worked out the system estimate that 
72,000 cubic feet of pure air is forced into 
the house chamber each minute, and that 
all the air is renewed each four minutes. 
In one month of operation, about 500 
pounds of dirt was removed from the air, 
but New York theaters report nearly three 
times as much removed in one week. 


WOODWORKING SET ON WHEELS 
LATEST BUILDING AID 


For crosscut- 
ting, mitering, rip- 
ping and many 
other woodwork- 
ing operations, a 
portable saw out- 
fit on wheels has 
been devised. It is 
run by a single- 
cylinder air-cooled 
gasoline engine, is 
quickly set up and can be towed behind 
an automobile as a trailer to the place 
where work is to be done. 





‘@ Century plants are relatives of the lily. 














Northern Lights in Their Glory; a Brilliant Display of Auroral Streamers Photographed at Oslo, Norway, by 
Prof. Carl Stormer 


By CALVIN FRAZER 


BOUT twentv-five years ago meteor- 
ologists embarked with much enthu- 
siasm upon a world-wide campaign of 
what was—and still is—described as “up- 
per-air research.” It did not relate to the 
upper part of the atmosphere, but to a 
region extending a few miles above the 
earth. Previous to that time, investiga- 
tions had been devoted mainly, though 
not entirely, to the bottom of the aerial 
ocean. The study of conditions some- 
what higher up, undertaken with the aid 
of kites and balloons early in the present 
century, was felt to mark the beginning 
of a new era and hopes were entertained 
that, as a result, weather forecasters would 
be able to make almost perfect predictions. 
Kite and balloon meteorology, other- 
wise known as “aerology,” is now an old 
story. Its results have not been quite so 
revolutionary as was expected, but it has 
led to at least one epoch-making discov- 
ery, and it has proved to be of great value 
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to forecasters, besides being an indispen- 
sable aid to aeronautics. Its methods 
have undergone no radical change during 
the last quarter of a century. Kites are 
still used, though they are less in favor 
than they were a few years ago. The 
mainstay of the aerologist is the pilot bal- 
loon—a small free balloon that is released 
and sighted through a theodolite for the 
purpose of measuring the winds aloft. 
Throughout the world, hundreds of thou- 
sands of these balloons are now sent up 
every year. Sounding balloons carry up 
featherweight instruments for measuring 
barometric pressure, temperature and hu- 
midity, but the recovery of their records 
is usually a very slow process. A prom- 
ising substitute for both the kite and the 
sounding balloon, when prompt informa- 
tion is desired about atmospheric condi- 
tions other than wind at moderate alti- 
tudes, is the aeroplane, equipped with 
appropriate self-registering instruments. 

















Stratos 


There are at present several weather sta- 
tions in this country and abroad where 
aviators make daily flights for the pur- 
pose of securing such data. 

Though it is still customary to speak of 
sounding the “upper” atmosphere with 
the various devices above mentioned, the 
portion of the atmosphere that can be 
reached by them is really only a small 
fraction of its total vertical extent. The 
greatest height ever attained by a kite 
was six miles; by a sounding balloon, 
nearly twenty-two miles, and by a pilot 
balloon (according to a somewhat doubt- 
ful record made in Greenland), twenty- 
four miles. The atmosphere undoubtedly 
extends many hundreds of miles above 
such levels; just how far nobody knows. 
With increase of altitude it becomes 
greatly rarefied, but there is still enough 
gas present at higher levels to produce 
various effects that are not only of scien- 
tific interest but also of much practical im- 
portance to mankind. 

Records obtained with sounding bal- 
loons have revealed the remarkable fact 
that the earth’s atmosphere is divided into 
two distinct layers or shells. The lower, 
now called the “troposphere,” extends 
from sea level up to a height averaging six 
or seven miles. This layer enjoys a mo- 
nopoly of storms, ordinary clouds, rain, 
snow and most other things usually classed 
as “weather.” Above it lies the “strato- 
sphere,” extending to an unknown height. 
These two shells of the atmosphere differ 
from each other in several respects. The 
difference first recognized was one of tem- 
perature. When a sounding balloon is 
sent up from the earth’s surface, its ther- 
mometer shows a more or less steady fall 
of temperature until, at the top of the 
troposphere, it registers some sixty or 
seventy degrees below zero Fahrenheit. 











Individual readings vary a good deal, the 
average for the whole world and for all 
seasons being about sixty-three degrees 
below zero. As soon as the stratosphere 





Sending Up an “Air-Sounding” Balloon with Auto- 

matic Instruments Contained in Suspended Cage; 

Temperature and Other Conditions Are Recorded at 
Heights Far above the Range of Airplanes 
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tions are substantially uniform at 
all levels. This may also be true 
in the lower levels of the strato- 
sphere, but higher up, there is 
probably little or no wind, and 
under such conditions the gases 
of the atmosphere would tend to 
arrange themselves according to 
their relative weights; the lighter 
above and the heavier below. 
Thus the compositidn of the 
higher atmosphere is believed to 
vary with altitude. Its compo- 
sition at great heights has been a 
subject of much controversy. 

For many years Prof. R. H. 
Goddard, of Clark University, has 
been experimenting with a new 
kind of rocket, which will, it is 
hoped, carry apparatus for meas- 
uring temperatures and pressures, 
collecting samples of air, etc., up 
to far greater heights than can be 
reached by a balloon, and will 
thus solve some of the mysteries 
of the stratosphere. Meanwhile, 
there are several other ways by 
which this lofty region is being 
explored. 

The duration of twilight, in 
clear weather, indicates the great- 
est height at which the atmos- 
phere is dense enough to scatter 
sunlight. This is found to be 





Diagram of Possible Upper-Air Conditions as Drawn by G. M. 
Dobson, of Oxford University; Note Position of undies Ballons 


is entered, this steady fall in temperature 
ceases. Up to the greatest height thus 
far attained by sounding balloons, there 
are only small and irregular temperature 
variations in a vertical direction. Whether 
this uniformity of temperature continues 
upward indefinitely is a question concern- 
ing which the opinions of meteorologists 
differ. 

The lower part of the stratosphere is 
supposed to have a system of winds quite 
unlike that prevailing in the troposphere, 
but information on this subject is rather 
meager at present. One more important 
difference between the two layers of the 
atmosphere is in proportions of the at- 
mospheric gases they contain. In the 
troposphere, the winds keep these gases 
thoroughly mixed, so that their propor- 


about forty-five miles. Occa- 
sionally, in summer, curious sil- 
very clouds have been seen shin- 
ing through the night in the northern sky. 
These doubtless reflect the light of the 
sun and must therefore be at a great 
height. Certain photographic measure- 
ments seem to show that they are about 
fifty miles above the earth. What these 
clouds are made of is uncertain, but the 
most probable guess is that they consist 
of volcanic dust. It is well known that 
great explosive eruptions of volcanoes, 
such as that of Krakatoa in 1883, carry 
enormous quantities of dust to great height 
in the atmosphere, where, as there is no 
rain to wash it down, it remains suspended 
for long periods. 

Meteors, or shooting stars, are visible 
up to a height of about 100 miles, and 
beams of the aurora have been seen to 
extend to heights exceeding 450 miles. 
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Prof. Carl Stormer at One of the Observation Stations 
in Southern Norway; They Are Connected by Phone 
as Headset Indicates So That Photographs Can Be 
Taken Simultaneously; Below, Professor Goddard and 
Rocket He Designed for Exploring the Upper Air 


The heights of both meteors and auroras 
can be measured with considerable accu- 


racy by means of simultaneous photo- 
graphs taken from two or more places 


many miles apart. These objects are 
photographed against a background of 
stars, and their apparent positions, with 
reference to the stars in the different pic- 
tures, provide a means of calculating their 
heights as well as their distances from the 
point of observation. 

The photographic measurement of the 
aurora has been carried on with great suc- 
cess for the past twenty years by Prof. 
Carl Stormer and his assistants in Nor- 
way, and more recently in other northern 
countries, so that a good deal is now 
known about the actual location of this 
phenomenon in space. It forms two rings, 
which vary greatly in extent from time to 
time and encircle the magnetic poles of 
the northern and southern hemisphere, 
thus giving us the “northern lights” and 
the “southern lights.” Apparently it does 
not, at any time, extend down to the 
earth’s surface, as was once supposed, but 
occurs only at heights of from about sixty 
miles upward 

An auroral display is an electrical dis- 
charge in the rarefied gases of the upper 


atmosphere, very similar to the discharges 
seen in the Crookes tubes of the labora- 


tory. It is due to the bombardment of 
the atmosphere by electrified particles 
shot out from the sun, and this bombard- 
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of controversy for many 
years. The last word on 
this subject is the discov- 
ery recently made by Mc- 
Lennan and Shrum, at 
the University of To- 
ronto, that the line in 
question can be produced 
in the laboratory when a 
discharge is sent through 
rarefied oxygen; espe- 
cially when this gas is 
mixed with certain 
others, viz., argon, neon 
or helium. Thus it seems 
likely, at present, that the 
atmosphere at the levels 
where the aurora is visi- 








ble consists mostly of 


Laboratory Interpretation of the Aurora; Left, Artificial Ong Produced by oxygen. Higher up the 


Exposing Magnetized Iron Ball to Cathode Rays; Right, a Model 


ment, in turn, is especially active at times 
when there are large sunspots. The earth 
is a great magnet, and, like other magnets, 
it has the property of deflecting from a 
straight path an electrical discharge oc- 
curring in its vicinity. This fact explains 
why the streams of electrified particles 
from the sun do not cause auroral glows 
all over the earth, but only in the two belts 
around the polar regions already men- 
tioned. It also explains how the particles 
can be twisted so far from a direct course 
as to cause an aurora on the night side 
of the earth—the side turned away from 
the sun. 

This whole process is beautifully demon- 
strated in an experiment in which a mag- 
netized iron sphere, representing the 
earth, is suspended in a glass vessel nearly 
exhausted of air and exposed to a dis- 
charge of cathode rays. The sphere is 
coated with a phosphorescent substance, 
which glows under the discharge in two 
zones corresponding approximately in po- 
sition to the auroral belts of the earth. 

As the composition of a distant star or 
of the sun is indicated by its spectrum, 
one might reasonably expect that the 
spectrum of the auroral light would reveal 
the composition of the earth’s atmosphere 
at the levels where the aurora occurs. The 
auroral spectrum contains some lines due 
to nitrogen, but its most conspicuous 
feature is a bright green line, the origin 
of which has caused an immense amount 


lighter gas. helium may 
predominate, but we have no evidence on 
this point. 

One of the most interesting recent dis- 
coveries about the upper atmosphere is 
that somewhere over our heads (though 
authorities differ considerably about the 
height) lies a well-defined layer of ozone— 
a particular kind of oxygen, which, at one 
time, figured conspicuously in the adver- 
tisements of health resorts and the like, as 
it was then erroneously supposed to be 
present in considerable amounts near the 
earth’s surface. This so-called “ozone 
blanket” in the upper air absorbs a great 
deal of ultraviolet solar radiation, and 
prevents an excess of such radiation from 
reaching the earth. Too much ultraviolet 
sunlight would be as bad for mankind as 
too little. 

There is another possible effect of the 
ozone layer that has led to much discus- 
sion. In absorbing solar radiation, it 
must be warmed, and this may lead to a 
general warming of the atmosphere for a 
considerable distance upward. Two Eng- 
lish authorities believe they have found 
evidence in the behavior of meteors that 
the air above a level of about thirty-seven 
miles, instead of being intensely cold, as it 
is at the bottom of the stratosphere, is 
about as warm as on an average summer 
day at the earth’s surface. They think 
these mild conditions prevail up to a 
height of about 100 miles, above which 
level the air again grows cold, 
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Last, but not least, the stratosphere con- 
tains something in which every radio fan 
is interested—the Heaviside layer. This 
is a sort of “radio roof,” consisting of elec- 
tric particles, along which radio signals 
travel and are eventually reflected back 
to the earth, thus making long-distance 
transmission possible. The layer is named 
for the English physicist, Oliver Heavi- 


side, who suggested its existence as long - 


ago as the year 1902, when Marconi was 
making his pioneer experiments. 

Where is the Heaviside layer? Uptoa 
year or so ago, the authorities seemed to 
have definitely located it at a height of 
about thirty miles by day and fifty to sixty 
miles by night (which would explain why 
radio signals are heard farthest at night). 
Recent investigations, however, seem to 
show that there are two or more of these 
radio roofs, one above the other, within 
the atmosphere, and that in some cases 
radio signals pass outside the atmosphere 
and are later reflected back to the earth by 
something out in space—perhaps another 
planet, perhaps the same stream of elec- 
tric particles from the sun that causes the 
aurora. 

Meteorology is looking up, these days— 
much higher up than it did a quarter of a 
century ago. 


FOLDING SQUARE SAVES TIME 
IN CALCULATING ANGLES 


Besides packing 
neatly into any 
sort of tool kit, a 
folding square is 
designed to save 
time for carpen- 
ters in calculating 
angles and laying 
out work. The 
square is con- 
structed on the 
principle of a protractor, the arc of which 
is formed by a circular projection on the 
tongue. The tongue is snapped automati- 
cally into the desired position, and notches 
allow it to be set at angles representing 
miter cuts on rafters for roofs with vary- 
ing pitch. 

















@ About half of the soft wood in this coun- 
try is Douglas fir. 
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Side View of the Electric Milk Wagon, Showing the 
Position of the Foot Controls and the “Joystick” 


“JOYSTICK” MOTOR MILK WAGON 
OPERATED FROM SIDEWALK 


Designed especially for the milk man’s 
short-stop routes, a motor delivery wagon, 
guided by a “joystick,” that can be op- 
erated from the sidewalk as the driver 
walks along, has appeared in Los Angeles. 
There is a stick on either side of the 
wagon as well as brakes and clutch con- 
trols which are on the outside, so that the 
operator need not enter to run it. 


SPARK-PLUG SHIELD PROTECTS 
WIRING FROM WEATHER 


Designed to protect spark plugs and 
wiring from rain, a shield of aluminum 
alloy is being manufactured to fit over the 
plugs and keep them entirely dry. It is 
attached to the in- 
take manifold and 
when it is desired 
to examine or 
clean the plugs, it 
is only necessary 
to loosen two 
wingnuts, where- 
upon the shield 
cover can be 
swung open. 
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Camera Attached to Fire Box Takes Picture of Every 
Person Turning in an Alarm 


CAMERA ON FIRE-ALARM BOX 
TO PREVENT PRANKS 


Experiments are being conducted in 
New York with a fire-alarm box equipped 
with a camera to detect the false-alarm 
joker and performers of other pranks that 
often lead to accidents and injuries to fire- 
men. The camera, extending on an arm 
above the alarm box, is set at such an an- 
gle that anyone turning in an alarm is 
within its focus. Sounding the alarm 
automatically clicks the camera shutter, 
thus providing a picture of the person 
that sent the signal. 


HOW BADGERS FIND GOLD MINES 


Because gold mines in Colorado and 
Nevada have been discovered after frag- 
ments of gold ore were found in badger 
holes, some miners and prospectors have 
decided that the animal possesses an in- 
stinct causing it to dig where the yellow 
metal is. Mining engineers and geolo- 
gists, however, point out that hills fre- 
quented by badgers usually have an under- 
lying formation of rock too hard for the 
badger’s claws. While the badger has no 
nose for ore, it apparently has an instinc- 
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tive knowledge of rock formations and 
digs where the burrow will enter a fault 
or fissure, and so frequently uncovers gold 
because such breaks in the rock surface 
are logical places to find ore or veins. 


STEEL OF FIRST SKYSCRAPER 
STILL WELL PRESERVED 


Steel beams and iron columns of the old 
Tacoma building in Chicago, said to be 
the first skyscraper ever built, were found 
to be almost as well preserved as when 
placed in position thirty-one years ago 
when the building was razed recently to 
make way for a taller structure. Experts 
who examined the metal frame said there 
was no sign of crystallization or rust. 


PORTABLE BRAKE TESTER GIVES 
ACCURATE RESULTS 


An inexpensive portable brake tester, 
which indicates out-of-true drums, brake 
drag or other trouble, has been put on the 
market. The tester consists of two con- 
nected rollers which are shoved under one 
wheel at a time, after the brake has been 
set with a pedal. A hand lever brings the 
rollers in contact with the wheel and at 
the same time raises the wheel clear of the 
floor. A worm gear between the rollers 
is operated when a switch is turned, and 
the end thrust of the gear, caused by the 
pull against brake resistance, is trans- 
mitted to a gauge. All brakes are set si- 
multaneously by one operation of the 
brake pedal, eliminating a chance for dif- 
ference between wheels. 











This Machine Finds Defective Brakes; Insert, Brake 
Pedal Which Maintains Uniform Pressure 
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GIANT LAMP MAKES SUNSHINE 
FOR CRIPPLED CHILDREN 


Synthetic sunshine is provided for crip- 
pled children of Chicago by a giant mer- 
cury-quartz lamp that administers treat- 
ments at the rate of 150 an hour and will 
cause sunburn within a minute. An auto- 
matic moving platform carries the chil- 
dren through the sun compartment, where 
the lights are so arranged that they reach 
every part of the body. Each little patient 
wears a minimum of clothing for the daily 
bath and is provided with colored goggles 
to protect his eyes from the glare. 


ROADS MADE OF COTTON 


Cotton cloth covered with tar has proved 
a durable surface for dirt roads in experi- 
ments in South Carolina. The road is 
graded, leveled and smoothed, a coarse 
cotton cloth spread over it, and a thick 
coat of paving tar applied. The cloth 


Crippled Children of Chicago Entering Sun Bath, Where a Giant Lamp Administers Synthetic Sunshine to 
150 of Them Every Hour; Goggles Protect Their Eyes from the Glare 





and tar keep the dirt road from becoming 
muddy and washing away in rainy weather, 
and even though the surface cracks, the 
tar fills up the fissures when the sun warms 
it. These cloth roads cost about $3,000 
to $3,600 a mile, only a fraction of the cost 
of paving. 


THREE ACCESSORIES IN ONE 
FASTEN TO AUTO WHEEL 


T hree accesso- 
ries in one, a com- 
bination oil gauge, 
choke and match 
box are contained 
in an instrument 
which may be at- 
tached to the 
steering wheel of 
a Ford. The oil 
gauge, adjusted on 
the wheel, cannot leak, as there is no way 
for the oil to get out of the tube 


























. of te 


tain Tobin’s ‘J. M. White,’ 
the second ‘Robert E. 
Lee,’ the ‘John W. Can- 
non, Commodore Laid- 
iey’s ‘City of Louisville, 
‘City of Cincinnati, and 
‘Indiana.’ ” 

The speaker was James 
Howard, now president 
of America’s oldest ship- 
yards, at Jeffersonville, 
Ind. He was standing on 
the bluff Ohio banks 
watching the riveting on 
several huge steel barges, 
but his talk was all of the 
great white steamboats, 
famous in song and story, 
with twin tall smoke- 
stacks, tiers of cabins and 
jigsaw decorations, 
which once supplied the 








river cities with their sole 


Henry Shreve, Inventor of the American Steamboat, One of the Most Im- means of transportation. 


portant Single Factors in the Development of the West and South “To 


By G. L. ESKEW 


“T,.ROM those ways,” said James How- 

ard, indicating a long series of greased 
tracks sloping down from the Ohio’s 
muddy bank, “I have seen hundreds of 
steamboats slide into the water. The fact 
is, I built a good many of them myself, 
though my father and grandfather were 


‘ really the famous steamboat builders in 
the days when the fine packets plied these 
rivers. 


“In these days, when there is a general 
revival of various kinds of transportation 
in the Mississippi valley, and the tow- 
boats and barges, the railroads, the air- 
planes and the trucks are each coming in 
tor their share, not many people recall 
the old-time wooden steamboats which 
built up the cities before the railroads 
came. 

“There will never again be any such fine 
steamboats as the ‘Ed Richardson,’ Cap- 
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understand any- 
thing about steamboats,” continued Mr. 
Howard, “you must first know that the 
problem of navigating the Mississippi by 
steam is very different from that of deep 
water. We have no big waves or storms, 
but we have shallow channels, sandbars, 
swift currents, in which no steamship that 
ever floated could operate successfully. 

“Tn fact, it was these swift currents and 
shallow rivers that brought the steamboat 
into being. The steamboat is no descend- 
ant of the steamship. It stands by itself. 
Robert Fulton built the first practical 
steam vessel in America, the ‘Clermont.’ 
She was a deep-water craft—a steamship. 
Her machinery was in her hold. She had 
a single upright engine and boiler con- 
necting with a shaft at right angles, which 
turned her side-wheels. 

“The steamboat was something else al- 
together. The builder of the first was 
Henry Shreve, for whom the city of 
Shreveport, La., was named—a man who 



































When Steamboat Traffic Was at Its Height; River Commerce Now Runs Largely to the Less Picturesque 
but More Efficient Barge Lines That Ply Far Northward 


is practically forgotten. Yet the steam- 
boats built on his model within thirty 
years represented a tonnage on the west- 
ern rivers greater than those of the At- 
lantic seaboard and Great Britain com- 
bined. 

“You might almost say Shreve learned 
from Fulton how not to build a steam- 
boat; then he went ahead. For, though 
not many people know it, Robert Fulton 
and his associates came out here to the 
western rivers in 1812, after his success 
with the ‘Clermont’ on the Hudson river, 
and built several similar ships at Pitts- 
burgh. But he failed to furnish any prac- 
tical means of navigating the rivers, be- 
cause he failed to grasp the fact that you 
can’t navigate inland waters with ocean 
ships. Fulton sunk nearly a million dol- 
lars trying to do it. He succeeded in send- 
ing. several ships down to New Orleans, 
but they couldn’t come upstream and 
shortly sank or exploded. And that was 
when Henry Shreve stepped in and built 
the first steamboat, at Wheeling, W. Va. 


“Shreve knew a radically different ves- 
sel from the steamship was needed to ply 
the rivers. He knew also from long ex- 
perience that a keel boat hull was the best 
type for the rivers. It is nearly flat but 
slightly rounded, with a sharp bow. Ful- 
ton’s steamship hulls, weighed down with 
heavy machinery, drew so much water 
that their keels dragged on every sandbar. 
They couldn’t run in close to shore but 
had to anchor in midstream. And the 
Watt and Bolton engine which Fulton 
used was too weak to push a boat a hun- 
dred feet long upstream against a five-mile 
current. 

“So Shreve, after Fulton’s failure, set to 
work. His solution of the problem was 
simple. He merely built a keel boat hull 
136 feet long, and instead of putting his 
engines in the hold, placed them on deck. 
Then, to make up for the space taken up 
by his machinery, he added another deck. 
He knew that Fulton’s type of engine 
would never do. So he invented a new 
type and placed his cylinders and boilers 
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It Was the Western River Steamboat That Made Possible the Advance of the Southern States as the Chief 
Cotton-Growing Section of the World; a Typical Load of Olden Days 


in a horizontal position instead of the then 
customary upright position. This new 
engine of Shreve’s was somewhat like 
the engine of Daniel and William French, 
which had an oscillating cylinder. But 
Shreve made sweeping changes in it. He 
held the cylinder stationary, equipped the 
‘Washington’ with double engines, un- 
connected, one for each paddle wheel. 
This enabled the pilot to go ahead on one 
engine and back on the other. 

“That was the first American steamboat 
—nothing in the world but a steam-pro- 
pelled keel boat, a boat to sail on the 
water instead of in the water. Her ma- 
chinery weighed one-twentieth of the 
machinery of Fulton’s ships. Shreve’s 
engines could push the ‘Washington,’ 
which was as large as any of Fulton’s 
ships, at a greater speed upstream against 
the current than the ships. 

“Every steamboat built since Shreve’s 
in 1817 has been constructed along the 
same lines. There have been a great many 
improvements, but the general type has 
remained, for the simple reason that it 
has proved better than any other. 


“How many boats have we built in this 
plant? I have estimated it as best I could 
—no exact record was kept in my grand- 
father’s time—and I think 2,800 would be 
about right. That, of course, represents 
craft of all kinds. Probably the most fa- 
mous of all these boats was the ‘J. M. 
White.’ My father launched her in 1878 
and Mark Twain and many others called 
her the finest steamboat of all. She was 
325 feet long and her smokestacks reached 
seventy-five feet above the top deck. Their 
tops had feathery, lacelike decorations of 
oak leaves eight feet tall—for it was the 
custom to decorate all steamboats in 
a manner that would seem outlandish to- 
day. I recall that the ‘Grand Republic,’ 
another big steamboat, had a sunset scene 
painted on her wheel house. The ‘White’ 
had merely her name done in gold leaf in 
letters fifteen feet high. If you had rolled 
one of the ‘White’s’ side-wheels alongside 
a building, it would have reached almost 
to the fourth floor. Her hub was a yard 
in diameter. The blades (we call them 
buckets) of her wheels were eighteen feet 
long. Each of her cranks weighed four 
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River Barges, Each with a 
Capacity of 2,000 Tons; 
Single Movements of More 
than 16,000 Tons Are Not 
Uncommon 


Efficient as Cargo Carriers, 
Many of the Famous Old 
Steamboats Were Also Lux- 
uriously Equipped for Pas- 
senger Traffic 








and a half tons, and each shaft without 
the crank weighed 28,000 pounds. Her 
engines were 1,600 horsepower each and 
her boilers carried 120 pounds of steam. 
“I'll never forget what a magnificent 
picture the ‘White’ made as she lay in 
the river just after completion. She had 
perfect balance, and that was a difficult 
thing to accomplish, for we had no archi- 
tect’s drawings in those days. The plac- 
ing of her engines and wheels—the wheels 
aft, to balance the engines forward—gave 
her just the correct set. She had a rakish 
and yet majestic look that was the delight 
of every steamboatman on the river. 
Twenty big chandeliers on heavily gold- 
leafed iron rings hung the full length of 
her saloon. She had a hundred first- 
class staterooms, four bridal suites and 
each door was dark walnut with an inlay 
of white walnut and had a glass knob.” 
The average American’s idea of steam- 
boating has mainly to do with gamblers, 
renegades from Natchez-under-the-Hill, 
the race of the “Robert E. Lee” and the 
“Natchez,” with deck hands sitting on a 
pop valve and firing the engines with 
hams, and with Mark Twain’s delightful 
stories. But these same western-river 
steamboats, with their tall chimneys and 
‘lacy filigree ornamentation, had a serious 
business to attend to. Long before the 
railroads had come definitely to the middle 
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west, fine lines of steamboats were con- 
necting Cincinnati, Pittsburgh, Louisville 
and St. Louis with Memphis, Vicksburg 
and the far south. 

Their astounding capacity as freight 
carriers has been the marvel of steamship 
builders in the east. Load a steamship of 
the same size as a western-river steamboat 
with the same amount of freight you could 
put on one of the latter, and it would 
sink. For example, the “J. M. White” had 
a capacity of 8,000 bales of cotton, 4,000 
sacks of cottonseed, a huge quantity of 
miscellaneous freight, 200 cabin and prob- 
ably 500 deck passengers. 

As for speed, not only Mr. Howard, but 
numerous old pilots and captains, say that 
the “White” was the fastest boat that ever 
plied the river. Every time one of her huge 
forty-five-foot wheels turned over in still 
water it set the great hull forward about 
130 feet. Twenty-five miles an hour down- 
stream or eighteen to twenty miles an 
hour upstream was not considered espe- 
cially fast time for the big steamboats. 
Most any of the big packets could have 
done it. But one evening at five o’clock 
the “J. M. White” left New Orleans, made 
fourteen stops for discharging and un- 
loading freight and passengers, and it was 
one o'clock next morning when she 
steamed out of Baton Rouge, 135 miles 
away. That was running! 

















Building the Steamboat “J. S.” for John Streckfus, of Rock Island, Ill; Scenes Such as This Were Common 
at Busy Shipyards along the Navigable Rivers of the Middle West 
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Only Known Photograph of One of the Most Famous Races in River-Steamboat History; the “Robert E. 
Lee” at Full Speed during the Race with the “Natchez” 


The engines were geared to move 
slowly; fourteen or fifteen revolutions a 
minute was all that was necessary to send 
a big steamboat forward at a swifter speed 
than any contemporary deep-water ship. 
High-speed condensing machinery did not 
come in until later. The fact that the old 
steamboats worked with high-pressure en- 
gines, which moved at such a slow rate, 
accounts for the long life of many steam- 
boat engines. 

“Just the other day,” Mr. Howard told 
me, “a towboat named ‘New Orleans’ sank 
near Slidell, La. The boat was formerly 
named the ‘Louis Houck,’ and was built 
in 1889. The machinery of the ‘Houck’ 
had been taken from the famous packet 
‘Thompson Dean II,’ when that boat 
burned in 1882. Before that, the same 
machinery had been in ‘Thompson Dean 
I,’ when the boat was built in 1868, and 
any day I am expecting to hear that the 
‘New Orleans’ towboat has been razed 
and her machinery salvaged to go into 
another boat! That will give you some 
idea of how long a western-river steam- 
boat engine lasts. 


“The fastest boat on the Ohio river and 
the prettiest was Commodore Laidley’s 
‘City of Louisville.” She was 309 feet long 
and as slender and graceful as a girl. We 
built her in 1894 and, while she lacked the 
ornateness of the old boats on the lower 
Mississippi, she was a favorite from one 
end of the Ohio to the other. She and the 
‘City of Cincinnati’ were both destroyed 
in the ice gorge of 1918. All the old 
steamboats have gone—sunk, burned, 
boilers exploded or worn out. The rail- 
roads took all the business away from the 
steamboats for a long time, but now 
freight traffic at least seems to be coming 
back to water lines, and I, for one, hope 
it won’t be long before we see the rivers 
alive once more with both freight and pas- 
senger boats.” 


@The Popular Mechanics’ Bureau of In- 
formation offers its free service to all 
readers of our magazine. Names and ad- 
dresses of manufacturers and dealers in 
articles described, and any other details in 
our possession, will be promptly furnished 
by addressing the bureau. 
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LOCUSTS FLEE AS 
AIRPLANES WAR 
AGAINST THEM 


Using army airplanes 
to make war on the lo- 
cust hordes in the Philip- 
pines was successful until 
recently, when the in- 
sects, apparently by in- 
tuition, have learned to 
avoid the attacks. The 
planes were used to spray 
poisonous dust on the 
crop destroyers and, at 
first, left the dead in 
windrows on the planta- 
tions the insects attacked. 
Then a change came over 
the locusts, and when an 
airplane motor was heard, 
they vacated areas in vast 
swarms, often flying into 
the paths of the planes 
and constituting a real 
menace to the pilots. 
These, however, have 
learned that they can ride 
herd on a cloud of locusts 
and now adopt the prac- 
tice of keeping them mov- 
ing in a general direction, 
and holding them in com- 








pact formation, much as 


One of the Highest of Many Viaducts Enabling Railroads to Travel the Alps;  ¢ogwboys herd cattle, un- 


Natives Call This One “The Stilts” 


RAILROAD PLACED ON STILTS 
TO SPAN MOUNTAINS 


Trains negotiating the Swiss Alps have 
been placed on stilts to span the mountain 
crags. The trains on this line twist and 
turn, clinging to the walls of precipitous 
gorges, plunging into tunnels, gliding 
down a spiral inside a mountain and then 
on stilts leaping across a ravine. One of 
the tallest of the mountain-spanning 
bridges is officially known as the Land- 
wasser viaduct, but to all the natives of 
the section, because of its height, it has 
become “the stilts.” 


@ Names and addresses of manufacturers 
of articles described in this magazine will 
be promptly furnished, free, by our Bu- 
reau of Information. 


til they have been chased 
from the crop areas. The pilots say that 
locust punching is good training, for the 
flyer must be adept to avoid the insect 
columns and at the same time keep the 
swarms moving in front of him. 


HANGER BAR ON CLOTHES HOOK 
ADDS TO CLOSET CAPACITY 


Useful in the 
home or when 
traveling, an ex- 
tension hanger 
bar is attached to 
a clothes hook without the need of nails 
or screws, to increase the capacity of the 
locker or closet. One bar is said to make 
an ordinary hook do the work of five. 
The attachment occupies but little space 
in a traveling bag, and is easily adjusted. 
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PNEUMATIC LIFEBOATS PROVE 
VALUE ON “GRAF ZEPPELIN” 


Pneumatic lifeboats, capable of carrying 
between forty and fifty persons, have been 
made a part of the equipment of the Ger- 
man dirigible, “Graf Zeppelin,’ for its 
transatlantic flights. The boats proved 
their value recently when the crew of the 
dirigible was able to board one of them 
during a forced water-landing test 


FABRIC FILM TRANSMITS SOUND 
WITHOUT DISTORTION 


Transmission of light beams, through a 
fabric film upon which positive sound 
images are recorded, has resulted, the in- 
ventor of the process says, in the repro- 
duction of sounds without distortion. Pro- 
jecting the light through the fabric me- 
dium for the purpose of translating sound 
images into musical or vocal sounds may 
be conducted either with or without mo- 
tion pictures. The film, made of proc- 


essed cotton, rayon, or other inexpensive 


materials, is. said to be immune from 
spontaneous combustion, virtually scratch- 
proof and more durable than celluloid 
film. Images of objects may be projected 
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The Crew of the German Dirigible, “Graf Zeppelin,” Is Here Seen Transferring to One of the Pneumatic 
Lifeboats Which Are Part of the Safety Equipment of the Air Liner 





to a screen by reflected or transmitted 
light, the transmitted beams being em- 
ployed to project the sound images re- 
corded on the film to a photo-electric cell, 
where they are reconverted into audio im- 
pulses synchronized with the action of 
the images on the screen. The same re- 
sult is obtained by reflecting the images 
from the fabric medium to the photo-elec- 
tric cell. Use of the medium for sound 
translation without pictures is possible by 
substituting for a phonograph disk a pos- 
itive film upon which have been recorded 
sound-impulse images, and using it with 
an audiophone to be attached to talking 
machine or radio amplifier. The greatest 
utility of the fabric film is expected to be 
in talkies and radio television. 


CELLULOID RIBS INSIDE HAT 
KEEP IT IN SHAPE 


To keep felt hats 
creased and in 
shape, a patented 

. ' celluloid rib is easily 

a inserted when the 

Te. ———————J hat is hung up. It 
does not damage the lining and can be 
removed in a second. 
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Mined with picks, hand 
shovels, scrapers, steam 
shovels, electric and air 
drills, and dynamite, the 
copper ore, largely in the 
form of sulphides, is 
loaded into cars by ma- 
chinery, rushed to the 
mills by gravity, electric 
current, steam or Diesel 
power, and there the cars 
are picked up bodily in 
great cradles, overturned 
into pits, rolled back on 
their wheels again and 
returned to the deposit 
to be refilled. From the 
pits, other cars rush the 
ores to the crushers, 








By H. H. DUNN 


Whiter was the first metal known to 

man. Twenty thousand years before 
Columbus crossed the Atlantic, men mixed 
copper with zinc, silver or tin, and made 
for themselves a Bronze Age. 

In 1927, modern man, outflying the 
birds, controlling the lightning, thwarting 
the hurricanes, prisoning history in cellu- 
loid, making the ether entertain him, de- 
manded more copper than he did gold. 
The production of the red metal in the 
United States for that year—the last on 
which complete figures are available—sold 
for $220,609,000, while all the gold mined 
here in the same year was worth only 
$45,418,000. 

The inventive genius of man created the 
colossal demand for copper. Mechanical 
ingenuity responded by devising new 
methods whereby the miners of the United 
States wrested from the hills and moun- 
tains 752,000 long tons of the “penny 
metal.” Except in the production of steel, 
there never has been applied to any ore 
the high-speed methods of the copper 
mine, mill and refinery. 
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“Gophering” a Vein of Copper and Hammering a Spear 
Head; from Life-Size Restorations in Museum 


where, when the stone has been ground 
fine enough, automatic metal watchmen 
release it, refill the crushers, mix water 
with the powdered ore and send it to the 
concentrating tables. 

Thence, through the furnaces and the 
converters, and all the other equipment, 
of the largest and most costly ore mills 
in the world, machines, which all but reg- 
ulate themselves, pass on the gradually 
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Rotary Car Dumper to Speed the Unloading of Ore; by This Method About Five Times as Much Material 
Can Be Handled in a Day as Was Possible with the Drop-Gate Cars 


cleansed metal until it comes out in “pigs” 
so pure that only chemical analysis could 
reveal its impurities. Copper production 
developed to such an extent that four 
times as great a quantity can be made in 
one eight-hour day this year as could have 
been made six or seven years ago. 

Copper is found in almost all soils, and 
in myriad ores which are worked for other 
metals. It occurs in many mineral waters, 
in seaweed, the blood of man, and in cer- 
tain 


creatures of the sea. Analysis re- 
veals it in hay, straw, eggs, cheese and 


55” 

other foodstuffs, as well as in the liver 
and kidneys of most animals. It appears 
as “native,” virtually pure, metal in the 
forms of filaments, thin sheets and lumps, 
one such lump weighing 400 tons having 
been found in the Lake Superior deposits. 
Sometimes it bears native silver imbedded 
like crystals in rocks. But the great value 
of copper, and the main reason why the 
world draws more than sixty per cent of 
its copper from the United States is that 


its electrical conductivity is the highest 
of any of the non-precious metals. Yet, 
in point of value and of ingenuity devoted 
to its production, copper is in reality one 
of the most precious metals in the world. 

A modern copper mine, as developed 
with the latest equipment, is a good-sized 
town in itself, literally an inverted com- 
munity skyscraper, stood on its head half a 
mile or so in the earth. Three forty-story 
buildings, placed one on top of another, 
would not reach from the surface to the 
lowest workings of the deepest mines in 
Montana or Arizona. Still like a mam- 
moth office structure, such a mine is pro- 
vided with elevators, called “cages,” which 
drop the hundreds of miners to their va- 
rious levels and bring them back when the 
day’s or night’s work is done. 

There are some mines on the surface, 
where whole mountains are blasted down, 
from the top to the bottom, without the 
men once entering a shaft or a tunnel. 
There is another in which the ore is so 
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Converters Which Put the Final Touch to the Smelting Process in the Production of Copper; the Precious 
Metal Is Separated from Waste Materials Which Take the Form of Fumes and Slag 


broken and soft that it is taken out with 
scrapers and steam shovels. Geologists 
estimate that this deposit, though of low 
grade, contains enough copper to supply 
the demands of the United States for at 
least 100 years. 

But, in the majority of the copper mines, 
the miners at the “heads,” that is to say, 
the inner ends of the tunnels which are 
driven to follow the veins, ride to their 
shifts down the automatically controlled 
cages, protected by safety devices which 
prevent falling more than one level, or 
“floor,” in the great inverted structure. 
Arrived at his level, the miner steps on a 
small car, driven by a motor from a stor- 
age battery carried on board, and rolls 
away to the “face” of the working. There, 
he finds a compressed-air, or an electri- 
cally driven, drill set up, looking like a 
machine gun and working like a riveter’s 
pneumatic hammer. ‘With this, he drills 
eight to twelve holes, each an inch or 
more in diameter and six to eight feet 
in depth. 


Into these holes go slender, yellow sticks 
of dynamite, looking as if they might have 
been designed for church candles and then 
changed their minds. Copper detonating 
caps are set into the ends of these sticks; 
copper wire carries the electric current 
to them, and a copper switch is thrown 
when the “buster” does its job. Thus re- 
fined copper is put to work to bring out 
and purify unrefined copper from the 
backbone of the world. 

The blast breaks down the rocky wall, 
bringing about forty pounds of the red 
metal with each ton of stone and earth, 
and copper is worth, at the factory, rather 
less than twenty cents a pound. Only the 
highest of mechanical ability applied 
through the most modern machinery can 
make such mining profitable. Men shovel 
the broken “trap rock” and ore into little 
cars, which run electrically through the 
tunnel and to the shaft, where they stop 
and dump their burdens into big steel 
“skips” or buckets, which lift them to the 
waiting bins above, if the mill is at the 
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Huge Copper Smelter and Mills at Anaconda, Mont., 
and Boring Holes for Blasting 


mine entrance. If it is at a distance, each 
skip drops its load into a steel gondola, 
very little smaller than the standard rail- 
road car, which dashes down the hill, 
along with half a score of siniilar cars, 
and rolls into a huge steel cylinder, at the 
mill. As the gondola enters this roller, 
which has tracks to receive it, the car is 
detached from the others of its train. A 
man at one end of the cylinder pulls a 
lever, the cylinder turns, car, load and all, 
and the ore is dumped into a bin. The 
cylinder rolls back until its tracks meet 
those of the railroad, the empty car runs 
out, a full car runs in, and four cars are 
unloaded by one man in the same time 
that two men would have required to un- 
load one car by the former method of 
opening a door in the bottom of the gon- 
dola. This is just one of the compara- 
tively new devices which has made low- 
grade copper ore commercially workable. 

The greater part of the copper ore 
mined in this country is in the form of a 
sulphide of copper, in which the red metal 
is mixed with iron and sulphur, and, usu- 
ally, with some silver and a little gold. 
There are copper mines in which the gold 
and silver almost, or entirely, pay for the 
mining of the copper. Attached to every 








copper mine is a laboratory, and” from 
every carload of ore goes a sample to it for 


analysis. On this laboratory work de- 
pends much of the success of the mine, 
mill and smelter. 

From the bin, the ore falls by gravity 
into constantly moving trains of steel cars, 
which carry the copper on its first jour- 











454 POPULAR MECHANICS 


ney in the complicated treatment which 
is to free it of other metals and of all im- 
purities. It goes first to the concentrat- 
ing mill, where, between great steel jaws 
and under the pressure of hundreds of 
tons, it is crushed to a powder, breaking 
down the rock structure to a fineness in 
which every particle may be made to yield 
its hard-held metal. Then the powder, as 
yet untouched by the hand of man, is 
mixed with water and passed to the shak- 
ing tables, where the lighter and value- 
less rock, and the free impurities, are 
washed away, leaving all the metallic 
values in the wet mass, known as “con- 
centrate.” Having been well soaked until 
it forms an almost solid: sludge, the con- 
centrate then’ passes by automatic, self- 
loading elevators, watched by one man, to 
the open tops of the roasting furnaces, 
whence the mass falls to the first hearth, 
where it is dried and oxidized. Blades, 
moving almost like human hands, slowly 
work the mass to holes in this hearth, 























through which it falls, 
one by one, to five other 
and lower hearths. So 
the former concentrate 
emerges at the bottom as 
“calcine,” with approxi- 
mately seventy per cent 





which are conserved and used, in most 
modern copper plants, for the manufac- 
ture of sulphuric acid as a by-product. 
The burning of the sulphur furnishes all 
the heat required for the operation of 
these six-story roasters. Showing a dull 
red color, the calcine then passes in cov- 
ered steel cars, into which it is poured 
automatically from the roasters, to the 
reverberatory furnaces for the actual 
smelting. 

By this time, the calcine contains forty 
per cent, or more, of copper, and is fed 
automatically and mechanically from the 
cars into the “reverbs” as copper-mirided 
engineers call the furnaces, maintained by 
oil burners, again thermostatically con- 
trolled, at 2,800 to 3,100 degrees Centigrade, 
inside temperature. Inasmuch as this is 
about half the heat of the exterior of the 
sun, it is wasted energy to ask the furnace 
superintendent if “it’s hot enough for 
him.” In each of these furnaces bubbles 
and rolls from thirty to fifty tons of liquid 
ore. In this roaring cal- 
dron, the copper calcine 
loses the remainder of 
its sulphur, and virtu- 
ally all of the other 
waste products, with 
some of the iron. Most 
of the iron in the copper 
ore, however, combines 
with the copper to form 
what is known as 
“matte,” the valuable 
product of the reverber- 
atory furnace. 

Traveling on rails or 
by crane, the matte, 
consisting now in large 
part of a mixture of 
copper and iron, comes 
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of the sulphur driven. off 


. re Floating Off Slag and Clinkers at a Copper Smelter, and a Few of the Odd 
in the form of gases, Forms of Copper Money Used Many Years Ago 
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Where Low-Grade Copper Is Mined with Steam Shovels and Sent in Trainloads down the Zigzag Tracks by 
Gravity to the Smelters; These Hills Contain Enough Copper to Last the United States 100 Years 


to the converters, steel barrels, the nois- 
iest, and one of the most important, parts 
of the smelter. The mouth of one of the 
converters stands open. The great pot, 
filled with six tons of matte, swings 
into position. A hook drops slowly from 
the crane and engages an eye in the back of 
the ladle. The man in the crane housing 
touches a copper switch and an auxiliary 
motor tilts the pot in mid-air. A silvery- 
white stream slips into the converter, until 
the big ladle is bottom up. Then it- is 
righted, to roll back to the reverbs. 

The man at the controls tilts the open 
end of the converter forward into its sec- 
tion of the great flue, turns on the air 
blast, and the removal of the iron from 
the matte starts. The working through 
of one load of matte in a converter is 
called a “blow,” and requires about four 
hours. During the latter part of the blow, 
the last of the waste materials, whatever 
they may be, are burned out, leaving only 
metallic copper, very nearly pure, in the 
huge steel barrel. The moment at which 
this purification is complete is the dra- 


matic peak of the production of copper. 
To know when it arrives requires years of 
experience and an eye trained to fine skill 
in the detection of shifting colors. 

Unlike the amateur cook, the foreman 
cannot poke his finger in the cake to see 
if it is done. Instead, eyes fixed on the 
flames, the foreman waits. It is an ill time 
to speak to him. Orange, yellow, red, 
white flames come out of the converter 
mouth and roar up the great flue. 

As a blue flame blots out the other 
colors, the foreman waves a hand. Ina 
control room a hundred feet away, an- 
other watcher throws a switch. The air 
blast is shut off. A motor hums, the great 
barrel tilts and rolls over. Through the 
bluff snout the interior glows with a 
light on which no man may look and see 
again. The opening drops lower. The 
foreman slips on heavy amber goggles. 
Just over a flat car of molds, the converter 
mouth pauses, sinks a trifle, and out 
rushes a stream of pure molten copper, 
too brilliant to be gazed upon, too hot to 
handle by other than mechanical means. 




















Metal Cutter and Samples of Some of Its Work; It 
Saves Time in Preparing Stencils and Templates 


MOTOR-DRIVEN METAL CUTTER 
SAVES SHOP TIME 
For cutting templates, simple or intri- 


cate shapes and patterns in metal, a mo- 
tor-driven cutter now on the market has 


' been found serviceable in many shops. It 


takes three thicknesses of metal, vibra- 
tion has been reduced to a minimum, and 
a special turret head may be adjusted to 
eight fixed cutting positions or used free 
to cut in any direction without turning the 
material. 


CURVED JAWS ADDED TO VISE 
GIVE BETTER GRIP 


Adapted especially to holding pistons or 
similar objects of cylindrical shape in a 
vise, curved jaws now on the market are 
easily and quickly attached or removed. 
They are lined 
with a heavy can- 
vas fabric that can 
be replaced when 
it becomes worn. 
The jaws are well 
adapted to work 
on horns, small 
electric motors, 
clocks, meters and 
other units. 
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NAPHTHA DEADLY AS DYNAMITE 
WHEN MIXED WITH AIR 


Scientists, warning against careless use 
of naphtha, gasoline and benzine in the 
home, have estimated that one gallon of 
naphtha mixed in proper proportions with 
the air, is as dangerous as seventy-five 
pounds of dynamite. Naphtha will flash 
at any temperature above zero and one 
gallon evaporates into 1,600 cubic feet of 
vapor, the range of explosibility varying 
from five to twenty per cent. Even when 
not inacondition of explosibility, the vapor 
can flash and burn. The vapor settles and 
stratifies, traveling along the floor as an 
invisible danger, so sensitive that it can 
be exploded by a spark from a cat’s: back. 
Naphtha and gasoline both have the abil- 
ity to build up static electricity by coming 
in contact with solids, developing a spark 
that ignites or explodes the vapors. The 
washing of garments in naphtha is sub- 
ject to this danger,-particularly silk and 
wool, as these materials may be very 
highly charged. Straining the liquids also 
may develop static electricity. Necessary 
precautions in using naphtha include 
measures to eliminate friction and avoid- 
ing a flame even in the vicinity, keeping 
the air humid to dissipate the static, and 
grounding of any solids that may be likely 
to develop static by frictional contact 
with the liquid. 


WATER-FAUCET LIGHT PLANT 
SERVES IN EMERGENCIES 


Emergency 
lights of theaters, 
schools, hotels and 
other places, are 
automatically 
lighted when the 
regular source of 
current fails by a special generator unit, 
operated by water power from the city 
mains. By means of a device on the con- 
trol panel of the unit, the generator is 
started as soon as the regular current is 
cut off. This causes a needle nozzle to 
open, the water wheel is turned and, in 
three minutes, according to reports, the 
generator is supplying full voltage to the 
emergency lights over the exits and at 
other locations. 
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STREAMLINE TRAILER INCREASES SPEED OF AUTO 








Three Views of Streamline 
Trailer Which Glenn H. Cur- 
tiss, Its Maker, Claims Actu- 
ally Added to Speed of Road- 
ster to Which It Was At- 
tached by Cutting Down the 
Air Suction 


Believing that the speed of automobiles 
may be increased by streamlining, Glenn 
H. Curtiss, airplane manufacturer, has ex- 
perimented with a luxurious trailer which 
he calls an “aerocar” because its lines fol- 
low those of the airplane. Attaching the 
trailer to a roadster capable of making 
seventy-five miles an hour in tests, Mr. 
Curtiss said that the roadster with the 
added 1,500-pound trailer, increased its 
speed to eighty-three miles per hour. This 
increase he attributed to the streamline 
effect which obliterated the suction, or 
vacuum, following in the roadster’s wake 
and tending to hold it back. When auto- 
mobiles begin following airplane styles, 
he predicted, travel will be speeded up 100 
per cent. Friction and head resistance 
are all that prevent a car traveling at far 





greater speeds, said Mr. Curtiss, adding 
that at high speeds eighty per cent of the 
engine’s power is used to overcome head 
resistance. The aerocar, light in weight, 
has only two wheels and provides seventy- 
five square feet of floor space. “We have 
been grossly extravagant in motor-car de- 
sign,’ said the airplane maker. “With a 
cumbersome motor, over a ton of steel 
and an array of nickel trimmings, wheels, 
oversize fenders, lights and fittings, it still 
costs more to travel a mile than it did with 
a four-horse team and coach a century 
ago.” Compared with the horse-and- 
buggy age, he said, the automobile has 
gained only in power and reliability. 


@ The Dead Sea in Palestine is the lowest 
inland depression in the world. 
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ranean and now only 
forty-seven miles long, 
although at one time it 
was 200 miles in length, 
is estimated to contain 
2,000,000,000 tons of po- 
tassium chloride, six times 
that much common salt 
and large amounts of cal- 
cium and magnesium 
chloride and magnesium 
bromide as well as gold 
worth $50,000,000,000. It 
is proposed to use vast 
shallow pans, square 
miles in extent, in which 
brine from the sea will 
be evaporated in the sun, 
first producing gypsum 
followed by crystalliza- 
tion of the salts, after 
which the remaining: wa- 








Mechanical Hoist Which Tilts Automobile on End or on Its Side, Making 
All Parts Easily Accessible for Repairs 


AUTO HOIST TILTS CAR ON SIDE 
FOR EASY INSPECTION 


For easy access to the under chassis, an 
automobile hoist now on the market tilts 
the car on its side or end, thus eliminating 
the necessity of crawling beneath the car 
or working on it from a pit. The device 
consists essentially of an iron frame with 
a runway platform onto which the ma- 
chine is driven and fastened. The plat- 
form is attached to two arms operated by 
a motor, which tilt the car to an almost 
vertical position if necessary. The hoist 
raises any car up to 7,000 pounds, allows 
easy access to all parts by the mechanic 
and inspéction of the car or of the me- 
chanic’s work by the owner. By being 
able to tilt the car at any angle, mechanics 
find their work simplified even when work- 
ing on the top of the motor, as they may 
remain in a standing position. 


DEAD SEA TO YIELD BILLIONS 
IN MINERAL TREASURES 


Vast mineral resources of the Dead Sea 
are to be released to the world by a syndi- 
cate which has closed a contract with the 
British government. The body of water, 
1,300 feet below the level of the Mediter- 


ter will be drained into 
other pans to form pot- 
ash and magnesium chlo- 
ride. The cost of production is ex- 
pected to be little, but transportation 
is a big problem. Although the Mediter- 
ranean is only forty-seven miles distant, 
Jerusalem, end of the railroad line, is more 
than 3,000 feet above the Dead Sea. It may 
be necessary to build a fifty-mile railroad. 
The French also have proposed to gene- 
rate electrical energy necessary for the 
extraction of bromine by conveying water 
from the Mediterranean to the Dead Sea 
to supply power. 


HOLDER ON EDGE OF GOLF BAG 
PROVIDES PLACE FOR TEE 





Golfers accus- 
tomed to search 
through their 
pockets ior 
wooden tees now 
have a place to 
store this little 
contrivance. A 
spring holder for 
the tee clips over 
the edge of the 
golf bag, and the 
tee, when inserted 








in the holder, is kept secure and is ex- 
tracted easily by pulling it sidewise. 
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HOW ECHOES ARE FOUND IN UNBUILT BUILDINGS 


Testing Intelligibility in 
a Lecture Room; Insu- 
lation Is Spread across 
Some Seats, to Control 
the Period of Reverber- 
ation, an Acoustimeter 
Checks the Energy 
Level of the Voice, and 
a Pendulum, in Front 
of the Table, Is Used to 
Regulate the Speaker's 
Rate of Diction 


The Effect of Insulation in De2d- 
ening Sounds in Ventilation 
Ducts of Apartment Houses, 
Was Illustrated before the New 
York Electrical So- 

ciety by Drawing a 

Loud Speaker, 

Mounted on Toy- ¥ 
Train Wheels, 

through an Insulated ~~ 
Pipe; the Tin Model 

of a Proposed Audi- 

torium, at Right, 

Was Used, with a 

Small Light, to Ii- 

lustrate Echo Loca- 

tions by Reflection 

of Light Beams 





Courtesy C. F. Burgess Laboratories and New York Electrical Society 
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motor by the head bolts. 
The top is of the air-vent 
type, allowing the oil 
to flow freely when the 
petcock is opened into 
the motor. The pipe from 
the tank is of flexible 
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tubing, and there is a 
gauge which indicates 
how much of the con- 
tents has been released. 


STEEL FLOORING 
TO INCREASE 
STRENGTH 


Steel-plate floors for 
office and other buildings 
are being investigated by 
the American Institute of 
Steel Construction as a 
means of obtaining 
J greater strength and sta- 

bility in tall buildings, re- 








Photographs of the Chain and Control Lever, with Drawing to Illustrate the 
Entire Installation and Its Operation 


LEVER OPERATES SAFETY CHAIN 
FROM DRIVER’S SEAT 


Safety chains are placed under the rear 
automobile wheels by means of a lever 
operated by the driver, and are removed in 
the same way, saving getting out of the 
car and providing an emergency aid that 
helps prevent accidents. The chain does 
not pass around the wheel but under it, 
through the action of the lever and spring 
apparatus provided with the installation. 
When the wheel has passed over the chain, 
the ‘spring pulls the links out, whirls them 
around and lays them down in front of the 
car for another operation. The entire as- 
sembly weighs but eighty pounds. 


RESERVE TANK FOR MOTOR OIL 
SERVES ON LONG TRIPS 





To hold a sup- 
ply of your favor- 
ite brand of motor 
oil when taking a 
long trip, a pat- 

’ ented reserve tank 
holding two and 
one-half gallons is 
attached to the 














ducing the loads on the 
columns and giving 
greater protection against possible distor- 
tion due to wind stresses. According to 
Lee H. Miller, chief engineer of the insti- 
tute, it is proposed to develop a welded 
steel floor which will stand every service 
to which it may be subjected. The steel 
plates would be covered with cork tile or 
other material. 


HOLDER THAT LIGHTS CIGARETS 
SAVES USING MATCHES 





By pressing a 
button, cigarets 
are dispensed from 
a special holder 
now on the mar- 
ket and, as they fall 
into a small rack 
at the bottom of 
the container, an 
electrical connec- 
tion is automati- 
cally made so that —_ = 
the cigaret is lighted. The current is 
turned off automatically when the cigaret 
has burned about one-sixteenth of an inch. 
Pressing the button is the only operation 
required to obtain the cigaret and have 
it lighted. 
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These Eight-Inch Guns, Mounted on Railroad Cars, Boomed Defiance at a Fictitious Enemy, Intent on At- 


tacking Washington from the Sea during Recent War Maneuvers 


GREAT GUNS ON RAIL TRUCKS 
GUARD THE CAPITAL 


Eight-inch cannon, mounted on railroad 
cars, were used recently at Cape Henry 
in maneuvers to resist an attack by a ficti- 
tious enemy fleet intent on proceeding up 
the Potomac river to lay waste Washing- 
ton. The railroad guns were manned in 
the battle practice by coast artillery con- 
tingents of Fort Story, Virginia. 


SECRETS OF SUPERWARSHIPS 
REVEALED IN ENGLAND 


Deck armor, more than six inches thick, 
protects two British warships, recently 
completed, from aircraft bombs and also 
from high-angle fire from other vessels. 
This armor, on the capital ships “Rodney” 
and “Nelson,” is more efficient than that 
built into any other vessels. In addition, 
the ships have a main belt of armor, four- 
teen inches thick, around vital parts of the 
boats and the armor protecting the gun 
platforms and magazines is even thicker. 
In an effort to save weight in construc- 
tion so that heavier armor could be used, 
lighter metals were substituted where pos- 
sible, and even the heavy furniture was 


redesigned in lighter woods, while weather 
decks were sheathed in Douglas fir instead 
of teak. The boats are armed with nine 
sixteen-inch guns in three turrets, twelve 
six-inch guns in six turrets, six anti-air- 
craft guns, eight two-pounders and have 
two submerged torpedo tubes. 


ADJUSTABLE THREADING TOOL 
SAVES TIME AND MATERIAL 


Capable of adjustment to any size bolt 
up to one inch, a thread chaser, or re- 
threading tool, eliminates much waste in 
time, labor and material for mechanics and 
repairmen. Cutters and guides are con- 
tained within the body of the tool, and the 
cutting unit is adjusted by turning the 











Thread Chaser, or Rethreading Tool, Which Makes 
New Threads for Bolts up to One Inch 


handle of the compact instrument. The 
tool is capable of chasing standard as well 
as special threads. 




















It Weighs Only Ten Pounds and Fits 
in a Case One Foot Long; the Port- 
able Electric Sewing Machine, Oper- 
ated by Hand or Knee Control on Di- 
rect or Alternating Current 











To Save Time and Work 
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, This Service- 
able Floor Brush Has a Drying At- 
tachment as Shown; Below Is an Effi- 
cient Water Filter Adaptable to Any 
Faucet or Sink without Obstructing 

the Field of Operations 


























Compact and Simple Laundering Ma- 

chine Does a Small Washing or Dry 

Cleaning with a Special Fluid That Is 
Non-Explosive and Efficient 
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Potato Chips at the Turn of a 
Crank; This Adjustable Slicer 
Prepares Carrots, Turnips and 
Other Vegetables; Below, at 
Right, Is a Baby’s Bottle Warmer 
That Brings the Milk to Exactly 
the Right Temperature with Wa- 
ter, Electrically Heated, in the 
Outer Chamber 


















Made of a Special Waterproof 
Fiber, the Apron Illustrated 
Above Saves Laundering, as It Is 
Wiped Off with a Damp Cloth 
When Soiled 

















At Left, a Chemically Water- 
proofed Bag with Moisture-Re- e 
taining Inner Part for Keeping 
Vegetables Fresh and Sweet in 
the Ice Box, and, at Right, a 
Non-Separating Link for Bath- 
tub and Washbasin Plug Chains 
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Drawing of the Hill-Moving Job at Seattle; Dirt Is Being Dumped into the Hopper for Conveying to the 
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Permanent Line over the Streets, Where It Is Finally Emptied into the Dredges 


CITY HILL MOVED OVERHEAD 
WITHOUT STOPPING TRAFFIC 


Moving a hill from the heart of a city, 
carrying it over streets without interfer- 
ing with traffic, and dumping it from 
barges that turn turtle to empty them- 
selves, is an interesting engineering task 
in progress at Seattle, Wash. The project 
involves the handling of approximately 


4,500,000 cubic yards of earth and trans- 
porting it more than a mile to the bottom 
of Elliott bay. Motor trucks, hydraulic 
pumps or flumes could not be employed 
because of the congested downtown dis- 
trict from which the hill is being removed, 
so an overhead conveyor, into which the 
dirt is dumped from portable units, was 
constructed over the streets to the loading 
line at the water’s edge. The conveyor 








ree 
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belts are run by electric motors, installed 
and constructed to eliminate noise, and 
the overhead trestles are tightly boxed 
in to prevent dust from sifting down upon 
the heads of persons walking below. Earth 
is removed in electrically driven shovels 
and deposited in the smaller conveyors, 
which feed the fixed unit that passes over 
the streets. The barges are especially de- 


signed for this job. When they are towed. 


to the spot where the load is to be dumped, 
sea valves are opened and the barges cap- 
size. Water remaining in the top side 
drains out during the return voyage so 
that the barge is ready for another load 
by the time it reaches the hopper at the 
end of the conveyor. Engineers estimate 
that nearly 400 working days will be re- 
quired to complete the task. 


PETRIFY SOIL WITH CHEMICALS 


Solidifying or petrifying the ground is 
made possible by a chemical process 
evolved by a European scientist. Com- 
pounds containing quartzlike materials 
are injected into the soil in quantities that 
accomplish the solidification in a few min- 
utes. The process is based on the fact 
that, in nature, the combination of salts 
and acids present in the soil in the course 
of about a thousand years convert it into 
sandstone. The apparatus necessary is 
simple, and the treatment is cheap. 


AUTO TOW BLOCK WITH SPRING 
HELPS RELIEVE STRAIN 


- Compact and always ready for service, 
an auto-towing tackle is fitted with a 
spring which takes 


TALKING PICTURES ARE SENT 
BY LIGHT BEAMS 

















Giri Seated before Apparatus Which Transmits Her 
Voice and Picture on a Ray of Light 

Beams of light in the form of violet rays, 
instead of radio waves, have been used 
successfully in transmitting a talking pic- 
ture. The demonstration was made with 
a beam about sixty feet long, but it was 
said the violet rays can carry the picture 
as far as twenty-five miles. The apparatus 
used was of the scanning-disk type, but 
instead of converting the light into elec- 
tric impulses to be turned into radio 
waves, the machine reduces the light to 
violet rays. An apparently steady beam of 
light spanning the sixty feet to the re- 
ceiving set was in reality flickering 15,000 
times a second. Photo-electric cells on 
the receiving set converted the flickers 
into electric impulses which in turn oper- 





ated a neon-light 





up the strain at the 
start, and.a steel ca- 
ble is contained in a 
reel, eliminating the 
usual bothersome 
length of rope. The 
flanges of the block 
are grooved so that 


tube before the re- 
ceiving disk. Vio- 
let-ray transmission 
is as good at night 
as in the daytime, 
and even penetrates 
fog, it was ex- 





it may be used as a 
purchase block in 
obtaining extra lev- 
erage, when the car 
is stuck too firmly 





plained, but to 
transmit to homes, 
everyone would 
need a photo-elec- 
tric cell with a filter 
admitting only vio- 





to be dislodged by a 
straight pull. 


Close View of the Automobile Tow Block, and Illustra- 
tion of Its Use in Connection with a Stump 


let rays from the 
sending station. 














were now undoing their para- 
chutes. “Say, Lieutenant, what 
are all them curious-looking 
doodads in there? All that ra- 
dio and navigation stuff ?” 
“They’re part of our flying 
class room,” was the reply. 
Lieut. Edmund C. Lang- 
mead went on to explain that 
this particular ship was the 
very latest training innovation 
introduced by officials of the 
army air corps in their efforts 
to develop the highest type of 
student flyer. Many novel en- 
gineering: changes were made 
on the ship in accordance with 
the purpose of sending the 
students, toward the end of 
their flight training, on long 
navigation trips, the idea being 
to let each one individually 
put into praetice the theories 
taught him in the ground class. 
The novel training course 
began last January at Wright 
field, Dayton, Ohio, under the 
direction of Capt. Clyde F. 








Lieut. F. B. Tyndall, Rear, Studies His Maps, While Lieut. Edmund 
C. Langmead Takes His Compass Bearings 


Tasers airplanes circled low in the 

midst of a fog that overhung Bolling 
field, Washington, the other day, and then, 
after a few graceful maneuvers, taxied, 
one after another, through the mud toward 
the hangars. 

Their landing did not cause particular 
interest until one of the field’s mechanics, 
getting ready to direct the ships into the 
adjoining sheds, happened to glance in- 
side one of them—a standard tri-motored 
Fokker transport. 

With an exclamation of surprise he 
beckoned to one of six youthful flyers, 
who, just having jumped out of the planes, 
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Finter, Lieut. Albert F. Hegen- 
berger and Bradley Jones. 
Lieutenant Hegenberger is 
noted for the many flights he has accom- 
plished mainly by virtue of expert naviga- 
tion knowledge, particularly the one with 
Lieut. Lester J. Maitland, from Oakland, 
Calif., to Honolulu, Hawaii, in June, 1927. 
Captain Finter and Mr. Jones have de- 
voted many years of study to astronomical 
methods of navigating planes. 

Under present plans, the course is four 
months long and the class consists of six 
students. Besides Lieutenant Langmead, 
the original sextet are Lieuts. Phillips 
Melville, Edmund C. Lynch, Guy H. Gale, 
Frank B. Tyndall and Francis B. Valen- 
tine. All these flyers have made what is 


























Through the Trapdoor on Top of the Navigation Ship’s Forward Cockpit, the Observer Can Rise with His 
Instruments to Take the Plane’s Bearings 


agreed to be the longest training flight in 
the history of air corps instruction. Spend- 
ing approximately three weeks altogether, 
the students and their instructors, taking 
turns at flying the “Flying Class Room” 
and two other ships that accompanied 
them—one a tri-motored transport plane 
and the other an O-11 observation plane— 
covered virtually all of the so-called south- 
ern flying route. In other words, they 
flew from Wright field into St. Louis, 
Oklahoma, Texas, New Orleans, Florida, 
South Carolina, Alabama, Virginia, and 
the District of Columbia. Captain Finter 
was in command of the flight while Lieu- 
tenant Hegenberger was chief pilot of the 
“Flying Class Room.” 

Under the general heading of naviga- 
tion—the flight’s avowed purpose—come 
what the experts refer to as all types of 
astronomical, dead reckoning and radio 
“avigation.” Included in this list of some- 
what technical-sounding objectives was 
training the pilot to fly mainly by means 


of navigation instruments in case of bad- 
weather emergencies, like fog, cloudy, 
stormy os unusually dark skies. Under 
such adverse conditions, it was explained 
to the students, they would, of course, fre- 
quently be unable to check their courses 
by means of landmarks and map studies. 

The “Flying Class Room’s” equipment 
fills virtually the entire interior of the 
transport. In the pilot’s cockpit, for in- 
stance, the standard lower walls were re- 
placed with triplex glass on both right 
and left sides, so as to afford fullest ground 
and landing vision. Above, the leading 
edge of the wing has been cut out to form 
an observer's cockpit for use in practice 
with the sextant. This revolutionary 
change in turn necessitated a change in 
the cockpit covering. 

Using the forward upper point of the 
windshield as a fixed point, a roof of cellu- 
loid, braced by brass tubing, runs to the 
top of the wing spar. Immediately over 
the cockpits of the pilot and assistant pilot 
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able curtain has been 
hung, completely cover- 
ing the left, or pilot’s, 
side of the cockpit. In 
emergency cases, this 
curtain can be dropped to 
the rear and bottom of 
the cockpit by the mere 
pulling of a rip cord. The 
pilot’s seat has a false 
bottom of two inches, to 
raise him higher in the 
cockpit and thus increase 
his field of vision. 

All seats, baggage racks 
and usual furnishings 
have been removed from 
the cabin. The first bay 
is for the use of the navi- 
gator only. Certain struc- 
tural members have been 
relocated and a ladder 
installed, to permit easy 
access to the observer's 
high seat in the wing’s 
leading edge. This is a 
movable stool which may 
be swung out of the way 
when not in use. 

In the cabin’s floor, a 








are two glass doors opening out- 
ward for use as an emergency 
exit. Above the observer's cock- 
pit is also a glass door, which, 
when in the open position, serves 
as a windshield to the observer 
while he is making sextant read- 
ings; while set in each side of this 
cockpit, above the leading edge 
of the wing, is a square of flat, 
optical glass to enable the ob- 
server to take lateral horizon 
sights. 

Even the gasoline-control in- 
stallations have been moved. Usu- 
ally they are directly to the rear 
of the pilot, but now they are on 
the extreme right side. An in- 
duction-compass controller has 
been installed to the left, very 
convenient for use of the pilots 
in communicating with the navi- 
gator or the students in the cabin. 

For the purpose of instruction 
in blind flying, a quickly detach- 








slot, about eight by thir- 
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Top, Studying the Plane’s Radio Set; Note the Special Braces 
and Supports for the Equipment; Below, Taking Sight from the 
After Cockpit of the Plane; the Process Is Essentially the Same as 
That Used at Sea 
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Interior of the Training Plane’s Cabin Showing the Radio Equipment at the Rear Used by the Traveling 
j tudents in Communicating with Landing Fields 


ty-six inches, covered with plate glass, 
has been cut for use in making drift read- 
ings; a drift meter has been placed at the 
front end of the slot, and another type 
of drift indicator at the rear end. Be- 
tween these instruments is a stand, upon 
which a compass is mounted that serves 
to check the accuracy of the smaller com- 
pass devices. 

Adjustable seats are installed in con- 
nection with the drift indicators, and the 
radio operator likewise has such a seat, 
besides a swinging table. Complete radio 
sending and receiving sets are installed, 
for which a 1,000-volt generator, on the 
right outboard engine, furnishes power. 

The rear, or baggage, compartment has 
also been altered materially. The door 
usually serving as the passenger entrance 
to this section has been removed and the 
opening closed with fabric. The usual 
baggage door serves both as an exit and 
an entrance, and the roof of this compart- 
ment is a round opening provided with a 
quickly removable glass cover and wind- 
shield, furnishing a second region for ac- 


curate taking of sextant readings. Be- 
neath this opening is an adjustable seat 
that may be raised or lowered to suit the 
needs of the navigator. 

The original students in this new navi- 
gation course have expressed themselves 
as highly pleased with the benefits it of- 
fered them, notably in connection with 
the practical first-hand utilization of al- 
most every kind of modern navigation in- 
strument. During the recent cross-coun- 
try flight, the flyers plotted their location 
at various times by means of their instru- 
ments and checked the results with the 
pilot. At first, they met with indifferent 
success, but toward the latter part of the 
flight, their errors rapidly became less 
important, approaching the perfect stage. 


@The Popular Mechanics’ Bureau of In- 
formation offers its free service to all 
readers of our magazine. Names and ad- 
dresses of manufacturers and dealers in 
articles described, and any other details in 
our possession, will be promptly furnished 
by addressing the bureau. 
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MODEL FURNITURE OF PLYWOOD 
FITS WITHOUT GLUING 




















Children Assembling Furniture, and a Package Show- 
ing the Compact Form of the Pieces 
Plywood furniture for the nursery, so 
strong that it will hold the weight of 
adults, is quickly fashioned from flat pieces 
designed by a western manufacturer. No 
screws, nails or glue are necessary, as the 
parts are tightly fitted together by inter- 
locking parts. With a little practice, chil- 
dren can learn to assemble their own fur- 
niture and take it apart for packing. 


TOY EXCHANGE LETS CHILDREN 
BORROW PLAYTHINGS 


Boys and girls who tire of their toys 
may take them to a toy exchange and turn 
them in for other playthings more to their 
liking, under a system worked out by the 
playground association of Philadelphia 
for its recreation centers. The exchange 
operates along lines similar to the circu- 
lating library, toys being gathered at the 
playgrounds and the children selecting 
the playthings they like best and using 
them to their heart’s content. When the 
novelty wears off, they return them and 
select something else.. Many of the toys 
are donated by children having an over- 
abundance of playthings. A scarcity of 
dolls has proved to be the biggest trouble. 


Regardless of how old a doll may be or 
how many other playthings a little girl 
possesses, she usually is unwilling to part 
with even one of her “children.” 


U. S. BIRDS FIND VENEZUELA 
IS WINTER RESORT 


Venezuela is the favorite winter resort 
of feathered North American tourists 
seeking warmer climes, an expedition sent 
there to study bird life by the National 
Geographic society has found. Although 
in the tropics, the varying elevations offer 
a variety of climates, many of which are 
comparable to those found in the United 
States, but the birds usually seek the 
warmer, sunnier regions. Among North 
American birds that sojourn in the coun- 
try are redstarts, blackpoll, various kinds 
of warblers, summer tanagers and gros- 
beaks. They particularly like the coffee 
plantations where they are kept busy de- 
vouring insects. 


LIGHTS TURNED BY DASH KNOB 
FOR SAFER DRIVING 


Night driving has been made safer by 
an automobile-headlight control, operated 
from the dash of the car, which diverts the 
rays of the lamps when another car ap- 
proaches without the necessity of dim- 
ming. The control changes the direction 
of the lights from the center of the road 
to the right side, thus eliminating the 
blinding glare without cutting down the 
intensity of illumination and throwing 
into relief the side of the road along 
which the car is proceeding. It is oper- 
ated by pulling a knob on the cowl. 














Pulling a Knob on the Dash Diverts Auto Headlights 
to Right Side, Thus Avoiding Dimming 
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Rotary Snowplow Keeps Mountain Roads Clear; Left, a Road Freed of Snow; Upper Right, the Plow, Show- 
ing Large Blades, and, Below, the Machine Bucking a Drift 


ROTARY SNOWPLOWS TO KEEP 
MOUNTAIN PASSES OPEN 


Designed to attack huge snowdrifts and 
keep mountain passes clear of snow, a ro- 
tary plow is powered with an _ endless- 
tread tractor and equipped with three ro- 
tary wheels or blades. Two vertical front 
blades are barrel-shaped and intended to 
cut and draw the snow into a center blade 
which deposits it to either side of the road 
as desired. 


GASOLINE FLOW THIN AS A HAIR 
MAKES AUTOMOBILE GO 


Figuring the efficiency of the modern 
automobile in terms of the stream of gaso- 
line necessary to make it go, it has been 
estimated that a constant flow of fuel of 
little greater diameter than that of a hair 
would furnish all the power necessary to 


operate a car. The fuel consumption of 
an efficient locomotive is so small that, if 
it could take on its coal as it went along 
in the form of a solid bar, the bar would 
be no larger in diameter than an ordinary 
lead pencil. 


ROD CUTTER FITTED ON VISE 
SAVES TIME 


Easily attached 
to the vise or to the 
workbench, a com- 
bination cutter has 
been introduced for 
the shop. It is use- 
ful in cutting drill 
rod, preparing tem- 
plates or cutting 
sheet metal into any ‘ 
shape at a great saving of time. It is also 
adaptable for inside or outside nibbling. 











The “Aerial Television Eye,” Designed to Transmit Air- 
plane Views of Cities to a Ground Receiving Station 


at that synchronizing knob, my 
boy, and then beat it out of here. 
You’ve earned a rest,” said a fatherly 
voice to a young research worker in a 
Washington laboratory the other day. 

_As the young fellow passed through the 
door, the older man, alone in one of the 
most famous workshops in the country, 
chuckled to himself: “Well, now, I guess 
that device will be well able to send out 
movies that in line and detail aren’t so 
much inferior to the ones we see regularly 
at the corner theater.” 

The newest transmitter of C. Francis 
Jenkins is outstanding among the aston- 
ishing television developments of the past 
few months. As most every one knows, 
the average popular system of television 
today consists of a scanning disk 





disk revolves in front of the lamp, and 
from it is projected the image, which is 
seen in the viewing frame. 

Jenkins’ transmitters, past and present, 
differ from others in that he employs a 
quartz-rod drum in place of the scanning 
disk. Thereby, he claims to get far bet- 
ter sharpness and detail of image. Partic- 
ularly is this true in the case of the new 
transmitter, revolved by two powerful 
synchronous motors instead of one, and 
fully capable, tests have proved conclu- 
sively, of broadcasting halftones as well 
as the familiar silhouettes. 

A short time ago, Jenkins started using 
his new transmitter, broadcasting from 
his recently completed laboratory near 
Washington, and, 4s many amateurs now 
know, he is transmitting movies every 
night, instead of only thrice a week. And, 
most important of all, he occasionally 
broadcasts in halftones, since the radio 
commission has lately granted him a suit- 
able short wavelength for the purpose. 

No one ever knows what Jenkins has up 
his sleeve for tomorrow, but today he’s 
having a lot of fun experimenting with 
two other television devices recently in- 
vented : the first, a receiving apparatus for 
radio movies in the theater, and the other 
an “aerial television eye,” designed to 
transmit airplane views of cities to a 
ground receiving station. The theater 
apparatus doesn’t yet please Jenkins, so 
he’s making no rash claims for it. It 
works on substantially the same principle 





that contains a series of holes ar- 
ranged spirally and revolved by 
a synchronous motor in front of 
the image to be transmitted. As 
the disk rapidly revolves, the 
holes cut images into many 
sections and these affect a photo- 
electric cell, which is so arranged 
as to transmit a radio signal. At 
the receiving end these signals 
affect a neon lamp, the light of 
which varies directly with the 
current that operates it. A similar 
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Some of the Famous 











James N.Miller 


as his other receivers with 
certain technical differ- 
ences, The area on which 
the picture is shown con- 
sists of forty-eight hori- 
zontal rows of flashlight 
lamps, with forty-eight 
lamps ineach row. 
They are arranged in a 
like number of holes in 
a two-foot-square plate, 
supported in a vertical position. The 
lamps are divided electrically into four 
banks, and each is individually wired to 
its particular contact of the switching 
gear. When the motor is started, the in- 
coming amplified radio signals are dis- 
tributed to the several lamps in succes- 
sion, fully lighting some of them, lighting 
others to partial brilliancy and leaving 
others unlighted. The result is a picture 
built up in lights and halftone and shadow 
on the face of the plate. 

The picture is made up of glowing lamp 
filaments which persist, in light vaiue, for 
an appreciable time, say a tenth of a sec- 
ond. But as the exciting impulse is ap- 
plied every fifteenth of a second, the lamp 
is aglow for the whole time the corre- 
sponding area of the scene at the trans- 
mitting station is alight. Which is to say 
that the whole of the received picture is 
on the plate all the time instead of only a 






Jenkins’ Latest Transmitting Device, Just Completed, Broadcasts Not Only 
Silhouettes, but Halftones as Well 


fractional part of it. In front of the plate 
a lens is mounted for projecting it onto 
a theater screen. As the light source is 
the picture itself, the only loss is that re- 
sulting from the magnification. And, for- 
tunately for the observer, the light is 
white, not the pink color characteristic of 
the neon lamp. 

The aerial television eye is being tested 
in the inventor's new Curtiss plane. Army 
and navy officials have manifested keen 
interest in the invention, since it would 
have great military value in time of war. 
With its use, an army’s general head- 
quarters would be put within sight range 
of front-line operations. Constructed to 
insure refinement of visual detail, the de- 
vice enables the panorama below to be 
recorded in the usual way by means of a 


large scanning disk, light-sensitive cell 
and other broadcasting paraphernalia. 


The scenes are received on regular tele- 
vision machines set up in the 








— 





Jenkins laboratories. The scan- 
ning eye focuses on the ground 
through an aperture in the bot- 
tom of the ship. The inventor, an 
experienced flyer, directs all ma- 
neuvers and pilots the plane 
while two assistants operate the 
television machinery. 

Mr. Jenkins says: “We are re- 
peatedly told that it will be from 
five to ten years before the pub- 
lic will have perfect television re- 











Jenkins Shadowgraphs 


ceivers. One might just as truth- 
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by the radio commission. 
Moreover, the broadcast- 
ing now is on a nation- 
wide basis, for twelve of 
the stations are in the 
east, four in the middle 
west, two in the far west 
and one in the south. 
Jenkins himself, from 
station W3XK, at Wash- 
ington, (and his new sta- 
tion has the same num- 
ber) has been using two 
channels simultaneously 
—the short-wave band 














fully say a thousand 
years, for perfection is 
never attained. Fortu- 
nately for. the inventor, 
the improver and the re- 
search man are never sat- 
isfied. 

“However, the new in- 
dustry is progressing by 
leaps and bounds. True, 
it is still wrapped in 
swaddling clothes. Nev- 











ertheless it should be 


. ‘ ° Taking a Movie in the Jenkins Laboratory; Already Television Has Reached 
borne in mind that ani- 


mated pictures differ 
from still pictures only in the speed of 
presentation, and the process of sending 
the latter by radio is highly perfected. 

“We are beginning to take television 
out of the peephole or one-man state. The 
problems of increased detail, better illu- 
mination and a more precise synchroni- 
zation of the transmitting and receiving 
disks are in capable hands, and I regard 
their solution as a matter of a short time 
only.” 

Judging from the queries that come reg- 
ularly to his laboratory, Mr. Jenkins says, 
there must be over 20.000 amateurs regu- 
larly receiving his movies. Official figures 
now available tell an even more surpris- 
ing story. While they do not divide tele- 
vision into its still and movie chapters, 
they show that twenty-two visual broad- 
cast stations, probably, by the time this 
is read, will be transmitting pictures and 
television images on channels assigned 


the Stage Where the Whole Family Can Enjoy It 


for long distance “lookers-in” and a regu- 
lar broadcast channel for the enthusiasts 
at Washington and vicinity. 

“We now are in a position to provide 
any number of scattered, independent 
broadcasters with facilities for inaugu- 
rating a television service,’ he says. “It 
is the first practical step which has been 
taken in the direction of a national distri- 
bution of television programs. Often I 
have been asked why I haven’t always been 
broadcasting halftone movies, showing de- 
tails of scenery and persons, instead of 
silhouettes or movies in black and white 
only. My answer is that the halftones, in 
regular movie film and in broadcasts from 
living subjects, require a broader band. 
However, bands 100 kilocycles wide have 
just been assigned by the radio commis- 
sion for such work, so I shall gradually 
increase my output of halftone films, and 
soon expect to be broadcasting, for fire- 
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Jenkins’ Radiovisor and a 
Standard Radio Set, Which 
Will Show Pictures for the 
Whole Family 





side entertainment, pictures selected from 
those now shown in the theaters. 

“The present halftone broadcasts are 
received in the nation’s televisors just as 
easily as are the silhouettes. My present 
system of transmitting was undertaken 
principally to enlist the co-operation of 
the amateurs in order to learn the possi- 
bilities and the limitations of this new en- 
tertainment; and to build up a perfect 


tion pictures to the theaters by means of 
radio instead of by film.” 

May we expect home talking movies 
shortly, and, if so, about how soon, the 
inventor was asked. “Probably within a 
couple of years,” he replied. “Dr. De For- 
est’s perfected high-vacuum tube is going 
to be the foundation of transmitted sound 
motion pictures, just as it is now the foun- 
dation of sound broadcasting. It is the 
Aladdin’s lamp which will 
























radio-movie technique. 

“When I’ve picked up 
more valuable informa- 
tion in this connection 
and have perfected my 
new motion-picture thea- 
ter receiver, I'll be able 
to play ball with some 
degree of efficiency with 
vast audiences of look- 
ers-in; and then I can 





enable vast audiences to 
see as well as hear 
through space.” 
Answering another 
question, Mr. Jenkins de- 
clared: “The chances are 
that the sight channels of 
radio communication will 
never seriously interfere 
with the proper reception 














likewise help the pro- 





ducer to distribute mo- 


The Small Silhouette Above and the Two-Foot-Square Image of the Latest 
Receiver, Below, Illustrate the Strides Television Is Making 
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of sound. Nor will the reverse situation 
obtain. One day the radio fan, because 
of the new short wavelengths designated 
for television, will be able to watch the 
radio folks dance and sing while he like- 
wise tunes in on the longer wavelengths 
for his sounds. The result should be a 
well-synchronized entertainment product. 

“Television’s greatest immediate prob- 
lem is to produce a simple, practical and 
fool-proof televisor for the entertainment 
of the whole family circle. While I have 
built one that comes fairly close to meet- 
ing these requirements, there is still plenty 
of research work ahead. As for size, I 
lately have succeeded in magnifying the 
television image to a point where it can 
be viewed by as many as a dozen persons 
at one time. 

“When radio service to the eye shall 
have a comparable development with radio 
service to the ear, the new era will bring 
to the fireside a fascinating teacher and 
entertainer without limitation of language, 
literacy or age.” 


Correcting an A-Eliminator Trouble 


A number of really good A-battery 
eliminators are now available for receivers 
‘formerly operated with a storage A-bat- 
tery. All the good characteristics of the 
d.c. tubes, together with the advantage of 
full a.c. operation 
from the house 
lighting when the 
A-eliminator is 
used in combina- 
tion with a B-elimi- 
nator, make this Oe 
method of power-  REPRODUCER 
ing the set very de- 
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ing d.c. tubes have a volume control in the 
form of a filament rheostat in one or more 
of the r.f. stages for decreasing volume 
when desired. This is a rather critical 
filament adjustment, and when an A-bat- 
tery eliminator is used instead of a storage 
battery, the slight fluctuations in the line 
may be reflected in the output of the set 
To remedy this condition, a volume con- 
trol of a different type should be installed. 
by connecting a potentiometer across the 
antenna and ground posts of the set, and 
the center tap of the potentiometer to 
the antenna lead-in wire. The former 
volume control, or controls, may now be 
left in the full-volume position, and the 
volume controlled with the potentiometer 
without disturbing the filament balance 
of the tubes. In this way, the slider of 
the potentiometer enables any desired 
part of the signal voltage to be impressed 
on the grid of the antenna-coupling tube. 


Using Phonograph Horn as Loud Speaker 


The horn employed in a good phono- 
graph makes an ideal radio speaker when 
no other speaker is available. The dia- 
gram shows a simple method of connect- 
ing the phonograph tonearm to the out- 
put of the radio set. The apparatus may 
be quickly attached or detached by simply 
backing off the setscrew that holds the 
phonograph needle 
in position. A steel 
knitting needle is 
soldered to the cen- 
ter of the phone 
diaphragm and to 
the point of the 
phonograph needle, 
and mounted as 





° ° REPRODUCER 
sirable. There is ‘SUPPORT ~- 


one slight disad- 
vantage, noticeable 
in some localities, 
which, however, 
may be easily rem- 
edied. Distant sta- 
tions will be com- 
ing in about as 
usual, but powerful 
local stations may ° 
fade in and out ina 
puzzling manner. 
Most sets employ- 





Phonograph Tonearm Connected to Headphone Unit, 
and Details of Both Supports 


shown. A support 
of wood or metal is 
built up under the 
reproducer, so that 
the needle is held 
horizontally. The 
reproducer rests on 
sponge rubber. The 
vibrations pass 
through the knitting 
needle to the pho- 
nograph needle and 
the sound issues 
from the horn. 
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Soldering Tips on Tinsel Cord 


Headphone and _ loud-speaker 
tips break off after considerable 
use and render the connection 
useless. They can be resoldered, 
but this must be done carefully, 
because the circuit is through 
tinsel and not wire and the former 
will quickly melt under heat. The 
proper way is as follows and is 
the method used in factories for 
applying the tips: Push back the 
insulation from the tinsel about 
1 in. and wind on a piece of fine 
copper wire spirally over the tin- 








sel. Then clean out the tip by Automatic Clock Set to Control the Operation of a Lamp and 


melting away the solder and drop 
in a fresh bit of solder. Place the wire- 
wound tinsel end in the tip and then heat 
the tip sufficiently to just melt the solder 
inside. This immediately surrounds the 
tinsel and wire and, upon cooling, a firm 
connection is made. 


Volume Control Handles High Currents 


The high currents employed in modern 
radio receivers demand a volume control 

—__,__-__——, of great capac- 
| ity. The unit 
shown in the 
illustration is 
made chiefly of 
metal and han- 
dies the current 
with ease, safely 
dissipating five 
watts. The ap- 
plication of the 
resistance ele- 
ment and the 
contact design are said to be thoroughly 
efficient. A special graphite paint is fused 
to an enameled-metal base so effectively 
that there was no perceptible wear and no 
appreciable change in resistance value 
after a test of 65,000 turns of the contact 
arm at lower left. Photos show the com- 
plete unit and the interior construction. 








@ Popular Mechanics’ radio department 
offers its information service free to all 
readers of our magazine. We will be glad 
to help you with your problems, and will 
promptly answer all inquiries. 


Fan, and, Below, to Start the Radio Set for Morning Exercises 


A Radio Self-Starter 


The little clock shown in the illustration 
will perform various kinds of work. It 
can be set to turn the electric radio set on 
or off at any predetermined time. It will 
also control the operation of an electric 
fan, heating pad or lamp. A cord and 
plug are provided for the wall socket, and 
an outlet socket in this line is employed 
to take the plug from the electrical de- 
vice to be controlled. The rear view 
shows the switching control “off.” If this 
tab is pushed in, the word “on” appears. 
The clock is set for the time of operation 
in the same manner as an alarm clock, 
and it is necessary to wind the key for 
each setting. 


Polarizer for Electrostatic Speakers 


The small unit shown in the photo 
furnishes the necessary 600 volts for the 
operation of the new “electrostatic,” or 
condenser-type, speakers. This high-volt- 
age unit is necessary to charge the sur- 
faces of the speaker and is known as a 
polarizer. It consists of a small trans- 
former, a 
blocking con- 
denser and a 
rectifying 
tube. The lat- 
ter delivers 3 
to 4 milliamp., 
which suffices 
to charge the 
speaker. 

















_ All-Metal Cabinet 





ITH every part of the set inclosed in 
a completely shielded compartment 
of its own, the interfering magnetic fields 
are as completely removed as it is possi- 
ble to do. Furthermore, this shielding 
prevents the wiring, coils and other parts 
i from serving as auxiliaries to the antenna, 

ital 4 PARTITIONS 6;'K10 : : er Seg teat ae 

sia: a ae and thus selectivity is an additional prod- 

~ uct of thorough magnetic insulation. 

With the exception of the front panel, 
this cabinet is built of sheet brass, the 
stock being approximately “6 in. thick. 
The subpanel should be at least of this 
gauge, but the cover, back and partitions 
may be somewhat lighter. However, for 
rigidity and general all-around results the 
heavier metal is to be preferred. 

The cabinet, complete, will cost from $6 
to $8, seemingly a rather high price, but if 
COVER, 10% X 14" the four stage shields that would other- 
BACK. 6/14". : - “ate 
FRONT PANEL,7"x18° §=©9 wise be required, are bought at a minimum 

of $1.50 each, which is a low estimate, the 
extra cost is only $1 or $2; you havea metal panel and sub- 
panel, too, and the outfit is complete and in a single unit. 

At the outset, the importance of having the various 
pieces of stock square on all sides cannot be overempha- 
sized. It is easier to have the stock cut square in the first 
place than it is to file it down later on, and it is just as 
well to check up before you start working. Another rea- 
sotn Enos 80 for this caution is that, unless all pieces are accurately 
MaDe THE squared, the finished job will be more or less out of line, 

the corners won’t fit and, finally, the work will exhibit 
lack of good workmanship. 

The subpanel, where the work will start, is a 10 by 18-in. 
sheet of brass, supported on ail four sides by strips of brass angle, which are mitered at 
the corners and attached to the top with round-head machine screws in threaded holes. 
There is not a nut used in the complete assembly for the reason that it is easier to run 
the screws into threaded holes than it is to fumble with nuts, and besides, the job stays 
tight. All holes are drilled with a No. 35 drill and tapped with a 6-32 tap. 

Holding the angle strips to the base with clamps, holes are drilled along a line scribed 
¥Y% in. inside the edge. If the finished job shows gaps at the corners or if a bit of addi- 
tional strength is needed, solder may be used and dressed down later. The top is now 
removed and any burrs that may result from the drilling and tapping operations are 
filed off flush. This is important to remember as you go along with the work. It might 
also be well, while you're at it, to fasten a short piece of angle, say about 1 in. long, to 
the middle of the underside, in order to minimize any tendency of the subpanel to sag 
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is Easy To Make 


by J. 








under the weight of the parts placed on it. 
After the subpanel has been completed, the 
next thing is to saw off 12 pieces of brass 
angle, no less than 7 in. long, and better 
4% or Y% in. longer. These 12 pieces will 
form the supports to which the partitions, 
top and rear cover, and front panel will be 
attached. Fig. 1 shows how this should be 
done. The supports should be made 6% 
in. over all. If additional cabinets of this 
type are contemplated, a gauge of the type 
shown will be found a convenience later. 

When bending the ends over at right 
angles, to form the top and bottom of the 
supports, as shown in Fig. 2, make allow- 
ance for the thickness of the metal. In 
other words, the bend is made not on the 
scribed line, but slightly short of it, the 
difference depending on the thickness of 
the stock, but in general this will be ap- 
proximately “4 in. After the lugs have 
been turned over in the vise, the bend can be beaten down 
with a hammer in order to make it- as nearly square as 
possible. The upper end of each support is drilled and 
tapped, but the lower end is drilled with a %e-in. drill, the 
subpanel being tapped for the screw. The %e-in. holes al- 
low a little play around the screws, so that the uprights 
may be shifted slightly to aline them when assembling. 

The next step is to scribe a line % in. inside the edge of 
each individual partition piece, on one side only, this line 
marking the position of the holes for the screws. A car- 
penters’ marking gauge is the best tool for this purpose. 
Next lay out the position of the various partitions on the 
subpanel, using a scriber and square. In doing this, allow for the thickness of the 
partitions and scribe two lines, one, the outside line, to show the over-all dimension, 
and the inside line to show the thickness of the metal. It is along this latter line that 
the perpendicular supports are located. 

As an example of the foregoing, if only the dimension line is shown and the sup- 
ports located along it, then the finished job will be wrong at the end “ledges,” which, 
instead of being 2 in. wide, will only be 1'%¢ in., the difference representing the thick- 
ness of the metal at each end. Set the partitions inside the dimension lines. The in- 
teriors of the compartments will be made that much smaller, of course, but your dimen- 
sions will come out as you have planned them. 

_ There now remains only the squaring up of the supports with their partitions, hold- 
ing them securely with clamps while the holes for fastening the partitions to the sup- 
ports are being drilled and tapped. 
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The front panel is made of satin-finished 
aluminum. If you cannot buy such an 
article, get the bright finish, and “dull” it 











Shielded Cabinet 
Nearing Comple- 
tion ; the Compart- 
ment-Arrangement 
May Be Altered to 
Accommodatea 
Variety of Circuits 


‘with a wire scratch brush on a grinding 
arbor if available, taking care that the 
scratching is done in one direction only. 
This method can also be used for giving 
the completed job a final touch of good 
workmanship. 

The cabinet illustrated was made for a 
particular job, and, of course, for different 
circuits some changes may be necessary, 
although the method is always the same. 
For example, the angle frame below the 
subpanel was in. in this case, but if con- 
densers are to be placed under the sub- 
panel, it will be necessary to use %-in. 
angle in order to get sufficient height un- 
derneath and to change the length of the 
uprights. Such alterations should be fig- 
ured out before the work starts. 


Shielding S-G Tube Leads 


Shielded leads to the grid and plate of 
the screen-grid tube are recommended; 
in fact, such shielding, especially for the 
plate lead, is essential in all circuits em- 
ploying these tubes. The control grid 
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lead in some circuits, however, shows a 
decided tendency to work better without 
the shield, and the builder should try the 
tube with and without shielding this lead 
to the cap. There are a number of ways 
to shield these leads, but the simplest 
method is to use the flexible insulated 
wire, covered with a woven metal sheath, 
now available for this purpose. Care must 
be taken when grounding this metal cov- 
ering, especially on the plate lead. Keep 
the sheath cut back from each end of the 
lead, so that it will not come in contact 
with the terminals. When grounding the 
metal sheath, pull a bit of the woven metal 
from the insulation and solder this tip to 
ground. If the shielded lead passes 
through a small hole in a stage shield and 
makes contact on the grounded shield, no 
further grounding is necessary. 


Automatic Control for A-Battery Sets 


A large number of owners of radio re- 
ceivers, operated with a storage A-battery, 
are still throwing a series of complicated 
switches for the B-eliminator and charger. 
An automatic switch makes it unneces- 
sary to insert and remove the plug from 
the light socket and turn several switches 
every time the set is used. It automatically 
takes care of the B-eliminator and trickle 
charger or either. It is available in sev- 
eral types according to the kind and num- 
ber of tubes in the set, and a similar model 
of later design is available for use with a 
2-ampere tungar charger where a trickle 
charger is not capable of keeping the bat- 
tery charged up 
for the efficient 
operation of 
multi-tube sets. 
The connec- 
tions are very 
simple, as the 
automatic con- 
trol-switch is 
merely cut into 
one side of the 
A-battery line 
to the set and 
plugged into 
the light supply. 
The charger and B-eliminator are plugged 
into the receptacles provided and the set 
is controlled by the original switch. 
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Disk Coils for the Experimenter 
By EDWARD A. McMURTRY 


ISK coils have several qualities which 
will prove of interest to the experi- 
menter and set builder with a limited 
pocketbook. They are easily made, com- 
pact and efficient, the field is restricted 


and they are adapted to any standard - 


circuit with excellent results. The writer 
has used these coils in wave traps and in 
r.f. and regenerative circuits with good 
uniform results and sharp tuning. 
Fundamentally these coils are com- 
posed of two disks of insulating material, 
2 to 3 in. or more in diameter; a small 
brass bolt is passed through the center and 
a spacer between the disks provides the 
winding space. The terminals are brought 
out through holes in either or both disks 
as desired. A fine grade of paper-card 
stock, %e in. thick, soaked in paraffin was 


used by the author and proved as satis- 
factory as thin hard rubber and fiber disks. 


Fig. 1 shows the two disks clamped by 


chine screws and spacing washer if the 
builder desires to eliminate as much metal 
as possible from the core. Another method 
of making the forms is to cut the card- 
board square, round off the corners and 
use an eyelet instead of the machine screw 
or bolt. In this case, an eyelet and spac- 
ing washer may be inserted in one or all 
four corners after the coil is wound and 
the unit mounted with a bolt and bracket 


on one corner. 

When winding, the starting lead comes 
through a hole in the disk but the outside 
lead, after finishing the coil, is dtawn 
through two holes to prevent loosening. 
The coils are random-wound with No. 26 
d.c.c. or s.c. wire; do not wind the coils 
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a small bolt with the spacing washer A Y%e 
in. thick. A 6-32 or 8-32 brass machine 
screw may be used and thin brass washers 
are put under the head of the screw and 
under the nut to prevent damage t»> the 
disks. Small dowel stock and short wood 
screws may be used instead of the ma- 
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tightly as they are strong mechan- 
ically and a light tension tends to 
reduce capacity effects. 

Disk coils are not rated by number of 
turns but by the length of wire wound on 
a form of given dimensions. Once you 
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have determined the correct measure- 
ments for a coil it can be duplicated very 
accurately by making up other forms of 
the same size and length of wire. To de- 
termine the proper coil construction for a 
given purpose, make up several 2-in. and 
3-in. disks with %e-in. winding space be- 
tween them. Wind 25 to 40 ft. of wire on 
each and test them in the circuit, adding 
or taking off turns until the correct length 
is found for a given size of condenser. 
Then unwind and measure the wire so 
that you can duplicate the coil. 

The coils referred to so far have been 
single-winding units as shown in Figs. 1 
and 2. When winding the coil for the first 
tuned unit of, say, a five-tube tuned r.f. 
set, mark the wire at 5 and 8 ft., and as 
you wind, bring out small loops through 
holes in one of the disks at the marked 
places for antenna taps, Fig. 2. The start- 
ing lead goes to the ground, and the rotor 
of the tuning condenser and the grid of 
the tube are always connected to the end 
of the winding and to the other side of the 
variable condenser. Leads are soldered 
to the loops and run either to binding 
posts or to a tapped inductance switch. 
This coil, without the taps but with the 
same variable condenser across it, con- 


New Dial Shows Scale in Colors 


A new idea in the construction of dials 
has recently been introduced by an eastern 











Mounted Escutcheon Plate and, Right, Diagram Show- 
ing How the Color Effects Are Obtained 
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nected to the grid of the tube and the 
negative-A line, may be used as the sec- 
ondary and a separate disk coil as a pri- 
mary. The latter may or may not be 
tapped as desired and 10 ft. of wire should 
be wound on it. Place it in inductive re- 
lation to the secondary as in Fig. 3. An 
adjustable bracket may be employed in- 
stead of bolting the two coils together so 
that the distance between the coils may 
be varied for selectivity. 

This is an excellent arrangement for a 
set of the three-tube type where selectivity 
in the detector stage is required. How- 
ever, if several r.f. stages are used as in 
a five or six-tube set, it is customary to 
use fixed couplers as in Fig. 4, and similar 
coils for the other r.f. stages. This coil 
consists of three disks, 2% in. in diameter, 
spaced by two washers, the disk at the pri- 
mary side being smaller. The spacing 
washers should be of fiber or other insu- 
lating material. The primary winding 
consists of about 10 ft. of wire and the 
secondary about 40 ft., both of the same 
size. It is a simple matter to mark the 
center of the wire used for the secondary, 
and bring out a tap for neutralizing a 
neutrodyne circuit. 


(To Be Continued) 


manufacturer. When the set is turned 
on, the ground-glass front of the dial is 
illuminated and a single scale number ap- 
pears. As the dial is turned, figures con- 
tinue to appear and fade out, accompanied 
by a play of varicolored lights in the back- 
ground. 


Adjusting C-Bias from B-Eliminator 


A variable C-biasing voltage may be 
obtained from any B-eliminator that has a 
sufficient number of voltage taps, without 
making any alterations or additions in the 
power unit. Simply use the “Neg.”-post 
on the eliminator for negative C; the post 
marked “Det.” for negative B, and “Int.” 
for the detector plate voltage. Now, when 
the usual detector-voltage control is 
turned to the left, the C-voltage is in- 
creased. To increase the detector voltage, 
turn the Int. control knob to the right. 
This simple arrangement has been used 
successfully by the writer.—Chas. Middle- 
ton, Laporte, Ind. 
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Rear View of Completed Short-Wave Receiver; Right, 
Rear Section of Shield Cans Removed to Show Stage 
Assembly; Below, Front Panel 


Sectional Shields on Short-Wave Set 
Facilitate Assembly 


The short-wave receiver shown in the 
illustration is available in kit form and 
employs a screen-grid tube in a tuned r-f. 
circuit. The shielded sections are in two 
parts which are held together with short 
machine screws when completely assem- 
bled. This type of construction makes 
wiring in close quarters a simple matter. 
The front panel and subpanel are also of 
metal and drilled with all the necessary 
mounting holes for the parts. The range 
of the receiver may be extended to cover 
the standard broadcast wavelengths by 
means of specially designed plug-in coils 
that fit into convenient receptacles inside 
the shield cans. The set, however, is par- 
ticularly designed for the reception of pro- 
grams from the short-wave broadcasting 
stations. The receiver is said to be less 
critical in operation than previous sets of 
the straight regenerative type because of 
the increased amplification of the screen- 
grid tube in the tuned r.f. position. 


Keeping Ganged Condensers in Step 


The three or four-section ganged con- 
denser will seldom keep the various cir- 
cuits in step unless some method of bal- 
ancing is employed. Worn bearings, loose 
nuts and slightly bent condenser plates 
will cause an unbalanced condition, pre- 
venting selectivity even in the finest 
sets. The best method is to use small 
condensers of the neutralizing or balanc- 
ing type and connect them directly across 
each condenser in the ganged unit. These 





















condensers take up very little room, and 
the capacity may be varied with a wooden 
“spudger” while the set is in operation. 
Only one section of the ganged unit may 
require adjustment, and in this case, the 
balancing condenser may be tried across 
one condenser section at a time. Tune in 
a weak signal about the middle of the dial 
and vary the balancing condenser. If the 
signal decreases, remove the small con- 
denser, connect it to the next section, and 
adjust it until the signal comes in with 
maximum strength. 


Testing Screen-Grid Tubes 


Many of the standard tube testers are 
not arranged for testing the new screen- 
grid tubes. This may be done, however, 
by connecting the grid, screen-grid and 
plate of the tube and then connecting them 
to the plate prong ona tube base or adapter. 
The filament prongs are connected in the 
usual manner to the tube base or adapter, 
which is then plugged into the regular tube 
tester. With 50 volts on the plate and the 
necessary 3.3 volts on the filament, the 
plate current on a good tube will show 12 
milliamp. or better. 


@Never change power-unit connections 
without first disconnecting the supply. 
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Left, Standard Aluminum Shield Employed to 

House a Push-Pull Stage Complete with Tubes, 

Resistors and By-Pass Condensers; Above, a Sim- 

ple Method of Mounting Inductance Coils So That 

They May Be Turned at the Necessary Angle to 
Prevent Field Coupling 


BAKELITE 
STRIP % 


MACHINE SCREW 


Upper Left, Three Double-Pole Double- 
Throw Switches Ganged for Simultaneous 


[> £O- Operation; Right, Dials May Be Locked 
f E EFFECTIVE in Any Position by Machine Screw through 
-000) 0005 
MFD. | 

NS 





CAPACITY Tapped Hole in Dial 
MFD.| .OOO6MFD. 





UNEQUAL CAPACITIES Left, Fixed Condensers 
IN PARALLEL Connected to Form Units 
of a Desired Capacity; 

When Connected in Parallel 

EFFECTIVE the Capacities Are Merely 

UNEQUAL CAPACITIES CAPACITY Added, but When Con- 
IN SERIES 000083 MFD. nected in Series the Con- 
dition Is Radically Changed 
-. emp nd r a 
or More Condensers Is Less 

} AA ano Than That of the Smallest 

002 MFD. Single Unit; Right, When 

Working with a Set Which 

Has Recently Been Con- 

nected to Batteries, Elimi- 

nators or Power Line, a 

aw ge roi” an Insu- 

t andle Should Be 

RR cae — as Shown to Dis- 
Rt stencs® Seog, Share By-Pass or iter 
Unexpected .Shock; These 
Slight Shocks Are Not 
Dangerous, but May Cause 
the Operator to Jump and 
Knock the Set to the Floor 






















Is Plugged into the Last Socket 


4 ELECTRIC OUTLET 









POWER 
SWITCH -” 
TO A- 
ELIMINATOR 
Me SCREW- 
THREE-WAY 
SOCKET —---—= Tyee 


TO DYNAMIC 
SPEAKER 


4 
-— To B- 
ELIMINATOR 


Above, a Diagram Showing How a Single 

Toggle Switch of the Power Type May Be 

Inserted in the Line to Control Three Radio 

Units; Mount the Switch at Any Conven- 

ient Position on the Cabinet or on the Panel 
of the Set 
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Unit, 


ay 


signed 


plying 
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Above, Tubes of the Same Type in Parallel in the Last 
A.F. Stage for Better Tone and Volume; the Unit 


Shuntin 


a High-Resistance 
Provided with a 

Button and De- 
or Controlling the 


Speed of a Television Mo- 
tor, May Be Connected in 
One Side of the Line Sup- 


an Electric Solder- 


ing Iron to Prevent Over- 
heating; for Quick Start, 
the Device May Be Turned 
On Full and the Button 
Pressed Down, after Which 
a Suitable Temperature 
May Be Maintained by Ad- 
justing the Resistance; 
Right, a Drawing Triangle, 
Drilled and Cut to Be of 
Aid in the Drawing of Ra- 
dio Circuits; Many Other 
Symbols besides Those 
Shown May Be Drawn by 
the Same Method 


ELECTRODES, 
BATTERIES, 









Above, a Handy Rack for Plug- 
In Coils or Tubes for the Work- 
bench; the Coils Are Labeled 


for Identification with Cardboard 


Disks, as Shown 








PLATES, BATTERIES, 
FIXED CONDENSERS / — 


INDUCTANCE, 
FILAMENTS 


RESISTANCE, 
GRIDS 
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TERMINALS, TUBES, BINDING POSTS, 
DIALS AND SOCKETS 
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Tracking Down Radio Interference by Means of a 
Specially Designed Portable Receiver 


Tracing Radio Interference 


A midget portable radio set is the im- 
plement of science today in searching out 
elusive sources of interference that fre- 
quently disturb an entire neighborhood. 
These specially designed sets are ex- 
tremely sensitive to radio interference and 
will trace troubles caused by electric re- 
frigerators, oil burners or other electri- 
cally operated apparatus. The remedy is 
in the form of suitable filters which effec- 
tually stop such interference, once the 
source is located. 


Bared Leads Aid in Voltage Testing 


Most B-power units have all the ter- 
minals covered with insulating material. 
This is a necessary precaution, but makes 
it rather awkward for the owner to find a 
place to put the prods of his voltage-test- 
ing meter. Loosen the terminals and pull 
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back the wires about % in. and then care- 
fully tighten each terminal, leaving the 
short bared wire for the test prods. This 
makes it easy to obtain a correct reading 
quickly, and there is little danger of get- 
ing a shock from the small uncovered sec- 
tion of wire—E. T. Gunderson, Jr., Hum- 
boldt, Iowa. 


Neutralizing the Old Neutrodyne 


When the radio-service man, or handy 
man around the neighborhood, is called 
in to look over an old neutrodyne receiver, 
he usually runs up against a puzzling situ- 
ation. Using the standard method of neu- 
tralizing does not seem to work, and the 
set continues to oscillate. This condition 
is due to the new type of tubes having 
bases of bakelite instead of brass. The 
remedy is to connect the metal shells of 
the old-style sockets in the r.f. stages with 
a short piece of wire and then neutralize 
each stage in the usual manner. The set 
will then be restored to normal operation 
without oscillation. If the tubes fit into 
X-type sockets, it will be necessary to 
wrap thin copper or brass bands around 
the bakelite bases and connect the metal 
bands as in the case of the shells on the 
old-style sockets. Modern neutralizing 
condensers of the screw-adjustment type 
should be substituted for the older units. 
—D. A. Brown, Marion, Ohio. 





FOR THE RADIO BUILDER 


The blueprints below include the best of Pop- 
ular Mechanics tested circuits. When ordering, 
simply quote numbers of blueprints desired and 
inclose proper amount addressed to Popular 
Mechanics Magazine, Radio Dept., 200 E. On- 
tario St., Chicago, Il. Magazines containing 
full descriptions of the circuits can be obtained. 
Send 25 cents for each magazine desired, giving 
date of publication. 
No. 111, Homemade Tube Tester July 1926. .25c 
No. 115, 15 to 550-Meter Three- 

Tube Receiver ........Nov. 1926. .25c 
No. 116, Three-Tube Loop Set. . Dec. 1926. .25c 
No. 123, Economy-Nine Super- 


heterodyne ; Nov. 1927. .50c 
No. 130, One-Tube Short-Wave 
Adapter ...Mar. 1928. .25c 


No. 134, Edison Type B-Battery July 1928. 25c 
No. 138, Screen-Grid Perfect- 


Tone Six Receiver -Nov. 1928. .25c 
No. 139, Simple Television Re- : 
ceiver ... Dec. 1928. .25c 


No. 140, Power Amplifier and B- 
supply for Television . Jan. 1929. .25c 
No.142, Two-Tube Screen-Grid 
Short-Wave Adapter .. Mar. 1929. .25c 
No. 143, Four-Tube Screen-Grid 


Receiver May 1929. 25: 





























Speedy Lightweight Kayak Easily Built 
By D. R. HOAG 


EMARKABLE speed and ease of han- 
dling, owing to its exceedingly light 
weight, are the features of the Eskimo 
kavak, a small water craft originally made 
of whalebone and sealskin by the native 


Eskimos. The modification described in 
this article is made of wood and canvas, 
but nevertheless is so light that, when 
loaded, it draws only 6 to 8 in. of water. 
This makes paddling very easy and con- 
siderable speed possible. While intended 
for one passenger, it can be enlarged to 
accommodate two, if desired. The weight 
of a one-passenger kayak is about 15 Ib., 
and the cost of material approximately $7. 

The framework is first constructed. It 
consists of 1 by 1-in. white pine or spruce 
strips, which should be clear and straight- 
grained. Pieces having knots should not 
be used under any circumstances. The 
four stringers are 12 ft. long, and a num- 
ber of crosspieces and ribs are spaced be- 
tween them as shown in the deck plan and 





side elevation. To prevent splitting the 
pieces, they should be kept wet an hour or 
so before bending them. All the joints 
are made by means of wood screws, driven 
into lead holes; the joints are reinforced 
with heavy wire. The reinforcing is done 
by drilling a fine hole through the rib, 
about 4 in. below the joint, then threading 
a wire through the hole and around the 
stringer, as indicated in the detail. A 
piece of rubber cut from an old inner tube 
is placed between the wire and the canvas 
to reduce wear. The best method of as- 
sembling the frame is to cut and fasten 
the ribs nearest the center of the stringer. 
Then the stringers are bent and the rest 
of the ribs fastened in place. The ends of 
the stringers are bolted together as fol- 
lows: The upper right-hand stringer is 
bolted to the upper left-hand stringer, and 
the same procedure is followed with the 
other pair. Both pairs of stringers are 
then bolted together with two bolts at 
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This Copy of an Eskimo Kayak Weighs Only Fifteen Pounds and Draws But a Few Inches of Water, Per- 
mitting Speed and Ease of Manipulation 
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given two coats of water- 











Details, Showing the Method 
of Fastening the Ribs to the 
Stringers and How Stringers 
Are Bolted Together 


each end. The heads of the screws and 
the nuts are countersunk, and a piece of 
rubber is cut to form a cap to fit over the 
ends as protection for the canvas. Alto- 
gether, the amount of lumber needed for 
the frame is six lengths of 1 by 1-in. stock, 
12 ft. long. 

Cover the frame with medium-weight 
canvas, of which about 6 yd. are required. 
It is cut to fit each side separately, and 
the pieces are sewed together on a sewing 
machine, leaving about two-thirds of one 
seam unsewed so that the cover can be 
slipped over the frame. The open seam 
is later sewed by hand. An opening, 
about 18 in. across, is left to form a cock- 
pit, located in the exact center of the boat. 
The outside of the cover, when in place, is 
given an application of paint, consisting 
of white lead and linseed oil. The first 
coat should be very thin, so that it will 
soak into the fabric, and the second coat 
should have the consistency of ordinary 
paint. Finally, a coat of good enamel is 
applied, care being taken to avoid leaving 
unpainted spots. 

The paddle is double-bladed, and is 
made of the same wood as the framework. 
It is 6 ft. long, 6 in. wide, and 1 in. thick. 
After it is finished, it is sandpapered and 





proof varnish. As pad- 
dling a kayak requires 
some practicing, it is ad- 
visable, while learning, to 
fasten a gallon can, with 
the lid on tight, on each 
side of the boat, just at 
the waterline, to prevent 
capsizing. 


Homemade Cleaning 
Fluid 


Here is a fluid that my 
wife has found very effi- 
cient in cleaning mate- 
rials, from the heaviest 
and coarsest to the most 
delicate fabrics, without 
injury to them. All the 
chemicals used can be 
purchased at a drug store, 
and it will be found that 
it is cheaper to mix up a 
large quantity than a 
small one. The constituents of the cleaner 
are as follows: Carbon tetrachloride, 80 
per cent; diethyl ether and benzine, each 
10 per cent.—P. C. Shera, Columbus, Ohio. 





Non-Evaporating Paint-Brush Holder 


It is not practical to put paint brushes 
in turpentine or lacquer thinner in an open 
can for any length of time, as the liquid 
soon evapo- 
rates, leaving 
the brushes 
exposed, so 
that they will 
harden if they 
are not thor- 
oughly 
cleaned out. 
A non-evapo- 
rating paint- 
brush holder 
is shown in 
the drawing 
and has been 
found success- 
ful. Take a 
fruit jar, pref- 
erably of the two-quart size, remove the 
glass from the lid and solder two screw- 
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hooks to the cover, as 
shown. A _ screweye is 
then put into the end of 
each brush handle and 
the brush is hung from 
the lid, with its bristles 
in the liquid. The lid is 
screwed down tight.— 
Herbert Pike, Whiting, 
Iowa. 


Old Linoleum Wears 
Longer if Painted 


(| 


Surprising results can 
be obtained by painting 
old printed linoleum, 
which has already given 
service on the kitchen 
floor. If the paint is cov- 
ered by two coats of var- 
nish, it will wear from 
three to four years. Con- 
trasting borders can be 
made to resemble a rug. 
If any patching is neces- 
sary, this should be done 
before the paint is ap- 
plied. The life of any 
printed linoleum can also 
be extended by simply 
coating it with a good 
grade of waterproof var- 
nish. One coat of var- 
nish every six months is 
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sufficient. Waxing will 
lengthen the life of either 
battleship or inlaid linoleum. The wax 
should be applied with a weighted brush 
and be allowed to dry before the floor is 
walked on. Frequent mopping with strong 
soap or alkali suds destroys the finish on 
linoleum so that it is no longer impervious 
to grease and water. Varnished or waxed 
linoleum can be cleaned with a damp cloth. 


Safety Ladder Provides Its 
Own Anchorage 


In case your ladder is not long enough 
to reach a trapdoor or second-story win- 
dow without the danger of slipping, it is 
a good idea to provide it with the safety 
bar shown in the drawing, by which the 
ladder can be hung from the frame of the 
trapdoor or from the window jambs. The 


Pivoted Crosspiece on Top of Ladder Enables the User to Anchor It Securely 
and Thus Avoid the Risk of Falling 


device consists of a pivoted crosspiece at 
the top end of the ladder, the pivot point 
being just off center. A weight is attached 
to the short end, and a rope is tied to the 
longer end to enable the user to tilt the 
crosspiece so that he can push it through 
the opening. Then the rope is released, 
and the weight on the short end causes 
the crosspiece to assume a horizontal po- 
sition. The assembly holding the cross- 
piece is also pivoted to the end of the lad- 
der to make possible insertion into a sec- 
ond-story window.—William Heindel, Chi- 
cago, Ill. 


@A length of hose, having holes punched 
in its sides, greatly facilitates the speedy 
sprinkling of a lawn, the end of the hose 
being plugged. 
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By E. R. HAAN 
PART II 


ESIDES the fabric-covered screens de- 
scribed in last month’s issue of Popu- 
lar Mechanics, wood-frame screens having 
wallboard panels covered with beautiful 
wallpaper, can readily be made by any 
home mechanic who is handy with tools. 
These screens compare favorably in every 
way with those of similar construction on 
the market, with the difference, however, 
that the cost of the homemade variety is 
about one-fifth as much as the cost of the 
commercial article, which represents quite 
a saving when the prices of such ready- 
made screens vary from $50 to $100. 
Wood-frame, wallboard-paneled screens 
offer greater decorative possibilities than 
fabric-covered screens for the reason that 
the variety of material used for the latter 
is rather limited, while there is practically 
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no end to colorful de- 
signs of wallpaper for the 
screens now to be de- 
scribed. Furthermore, the 
wooden: frames can be fin- 
ished in various ways and 
in any desired color or 
combination of colors. 
Poplar strips, ™™%e6 bs 
13%4 in. in dimensions, are 
used for making the 
frames. This wood can 
be cut, planed and nailed 
easily without much dan- 
ger of splitting. * The va- 
rious pieces are all cut to 
the length desired in ac- 
cordance with the size of 
the screen, the dimen- 
sions of one type being 
shown in Fig. 2. The con- 
struction of the frames 
is as follows: After the pieces are cut to 
length, they are carefully planed, and a 
rabbet is cut to accommodate the wall- 
board and a strip of 34-in. quarter-round 
molding, as indicated in Fig. 1. A slight 
allowance should also be made for the 
thickness of the wallpaper. It is, of 
course, necessary to use a rabbeting plane 
for the purpose. Where obtainable, 
pressed wood is better to use than wall- 
board, as it does not warp so easily as 
the latter when the paper is applied. When 
using pressed wood, it must also be meas- 
ured for thickness, and the depth of the 
rabbet should be cut accordingly so that 
the molding will fit flush with the frame. 
The frames of a screen are completed be- 
fore the wallboard or pressed wood is cut 
to shape and covered with wallpaper. Also 
the cutting of the molding is left to the 
last. There are a few difficulties that one 
runs into when making the frames, but 














they can easily be overcome by following 
the methods described in this article. For 
best appearance, the lower crosspiece of 
the frame should be about 6 in. from the 
end, and the 6-in. portion extending be- 
yond the crosspiece should be cut or 
planed off at a slight angle. This forms a 
neat foot and eliminates the appearance 
of bulkiness. Before planing the foot as 
just described, it is necessary to glue a 
small block of wood in the rabbet, as 
shown in Fig. 3, as the rabbet of the side- 
piece should not extend to the end; if it 
did, it would involve a complicated joint 
for the crosspiece, and, if the rabbet were 
not filled in, it would look like poor work- 


manship, even if done by an amateur. 
Therefore, it is suggested that the above 
method be carefully followed by those not 
familiar with woodworking procedure. 
To make screen frames having the top 
built up of three separate pieces, as the 
screen in the right-hand photo of the 
heading, and in Fig. 2, it is necessary to 
make use of a miter box for cutting the 
ends accurately. In this case, the upper 
ends of the sidepieces and all the ends of 
the top pieces were cut at a 22%4° angle. 
It is a good idea to cut these small pieces 
out of longer pieces already rabbeted. 
Now, the problem confronting the worker 
is how long to cut the three top pieces so 
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Upper Left, Rabbeting 

Stock; Inset, Antiquing 

the Frame; Lower Right, 
Tacking in Molding 


that the straight-line 
span across them is ex- 
actly equal to the prede- 
termined width of the 
frame. Guesswork will be 
eliminated entirely by 
following the simple 
method shown in Fig. 4. 
A layout of the screen frame, exact size, 
with a square end, is made on a large sheet 
of paper. Equal distances AB and BC are 
then measurel from the corners, after 
which a diagonal line is drawn from A to 
C, representing the outside edge of the 
frame. Take a length of the stock to be 
used and draw the inner line so that the 
two lines are parallel and the space be- 
tween them is equal to the width of the 
stock. Repeat the procedure on the op- 
posite corner. Now the dimensions can 
be readily taken and transferred to the 
wood to be cut. The pieces are then as- 
sembled and fastened together securely 
by doweling, by nailing with finishing 
nails, small holes being drilled to prevent 
splitting the wood, or by using corrugated 
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fasteners, all three methods being shown 
in Fig. 4. The doweling method is the 
best, but it is a trifle more difficult than 
the other methods as it involves drilling 
holes in perfect alinement. If you intend 
to use plastic paint on the wood for finish- 
ing, it is a good idea to use corrugated 
fasteners at the joints. 

In respect to the width of the screen 
sections on which wallpaper is to 
be used, it should be remembered 
that wallpaper comes in cer- 
tain sizes and 
care must be 
taken that the 
frames are made 
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accordingly. Frames slightly narrower 
than the paper are permissible but the pre- 
dicament of having a frame too large can- 
not be overcome except by remaking the 
frame. Most standard wallpaper made in 
this country comes in 18-in. widths, al- 
though much wider paper can be obtained, 
especially that of foreign manufacture. 
The width of the frame, from the bottom 
of the side-rail rabbets should be equal to 
or slightly smaller than the width of the 
wallpaper to be used, as indicated in Fig. 
2, allowance being made for the trimming 
edge, which is cut off. 
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The panel is now cut out of wallboard 
or pressed wood. See that it fits in the 
frame before applying the wallpaper. Get 
some wallpaper paste and mix it well until 
it is free from lumps. Give the paper a 
medium-heavy coating, and apply it to 
the wallboard. Trim off the projecting 
edges with a safety-razor blade and turn 
the panel over on a clean surface, so that 
wallpaper can be applied to the other side. 
It is a good idea to use the same kind of 
wallpaper on both sides, even if the de- 
sign and coloring are slightly different, as 
one kind of paper expands much more 
than another after it has been moistened 
with paste, and upon drying, it will also 
contract much more and for this rea- 
son the use of two differ- 









at 











Anyone Can Saw the Wallboard; Apply the Paper and 
Finish the Frames as Shown in the Above Photos 


ent kinds of paper may cause the panel 
to buckle slightly. Cover both sides of a 
panel, one immediately after the other, so 
that the drying out of both will take place 
at the same time, which reduces the ten- 
dency to buckle. Unless special washable 
wallpaper is used, one should apply a cou- 
ple of coats of shellac to the finished sur- 
face, which makes it easy to keep the 
paper clean. However, there are some 
kinds of paper that have a printed finish 
which is ruined by the application of shel- 
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lac or any other 
transparent cover- 
ing, and in such cases 
the paper should be left 
as it is. 

The frames and mold- 
ing are finished before 
the panels are set in. 
Slow-drying lacquer has 
been found handy for 
finishing. An excellent 
finish can be obtained by 
antiquing a red surface 
with burnt umber, using a wad of cloth to 
apply the umber. Another rich finish can 
be had by lacquering the frame black and 
then giving a very slight spray of gold 
bronze, varying the shading of the latter 
from a dust effect to a noticeably solid 
coating. A hand spray gun will be found 
useful for such work. Before finishing 
the frames, they should be well sandpa- 
pered and all the nail holes should be 
filled with plastic wood or putty. If, how- 
ever, you find that the joints are marred 
more or less, and detract from the other- 
wise excellent appearance, make some imi- 
tation hinge leaves out of sheet lead, ob- 
tainable at a plumbing store. Two de- 
signs of such hinge leaves are shown on 
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screen in almost any de- 
sired position. 

The screen shown in 
the left-hand part of the 
headpiece has a center 
section 6 ft. by 30 in. in 
dimensions and is coy- 
ered with a high-grade 
imported wallpaper hav- 
ing a peacock-feather de- 
sign, green, yellow and 
black being the predomi- 
nant colors. The sharp 
angles of the end sections 
give the screen a modern- 
istic touch. Black lacquer 
is used to finish the 
frames, and over this 
gold bronze is sprayed, 
the coating being gradu- 
ated from a solid gold at 








Ornamental Hinge Leaves, Cut from Sheet Lead and Painted with Gold 
B-onze, Cover the Joints and Add to the Appearance of the Screen 


this page, the lower one being especially 
suitable for use on a sharp corner. The 
hinges used to fasten the screen sections 
together, should be attached between 
such ornamental leaves, as indicated, but 
this is done after each section is com- 
’ pletely finished. Hammer the hinge leaves 
lightly with the cross-peen of a small ham- 
mer, to make them look like hammered 
brass, then coat them with gold lacquer 
on faces and edges, rubbing the gold off 
the faces before it dries. This will leave 
the gold in the hammer marks, and, when 
the leaves are applied with large-head 
hammered-iron nails, they will look very 
ornamental. 

After the frame is ready, the panel is 
laid in and the molding is cut, painted to 
harmonize nicely with the rest of the 
frame, and it is then nailed on, small fin- 
ishing nails being used for the purpose. 
The nails are countersunk and the holes 
above the heads are filled and afterward 
touched up with paint or lacquer. If the 
molding projects a trifle over the edge, re- 
move it from the frame and lay it on a flat 
board. Use a small plane to reduce its 
size slightly, until it fits flush in the frame. 
After the individual'sections of the screen 
have been completed, they are hinged to- 
gether with 3%-in. double-acting brass 
hinges, which make it possible to set the 


the corners to a dusted 
effect in the center. The 
right-hand screen has a 
frame finished in antiqued red. A Jap- 
anese-design wallpaper, red on one side 
and black on the other, gives the screen a 
variety of color. 


Grounding Wire on Distributor 
Improves Engine Operation 


The owner 
of a car which 
was provided 
with the usual 
distributor 
type of igni- 
tion system, 
found that the 
engine missed 
at certain 
speeds. 
Change of 
spark plugs, 
contact points 
and wiring did 
not remedy 
the trouble. 
The car had 
been driven 
about 50,000 miles and the parts were 
worn to some extent, but not so badly as 
to necessitate an extensive overhauling. 
After some experimenting, the owner at- 
tached a ground lead from~the~head of 
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the distributor to the en- 
gine as shown. This was 
found highly effective in 
correcting the trouble. 
The fault evidently was 
due to wear of the dis- 
tributor head and its 
sleeve, and the lubricant 
prevented a good ground. 


Easily Made Photo Lamp 


An incandescent lamp 
that gives more actinic 
light than a small arc 
lamp, allowing full expo- 
sures in as short time as 





a second, can be made 
from a piece of tin, a 
socket and a suitable 
bulb. On a base of 1-in. 
material, mount a “mo- 
gul” socket as shown. A 
support for the socket 
can be obtained at an 
electrical store. Get a 








Sailing Fast over the 
Sidewalks on Roller 
Skates Was Found 
Great Sport by Two 
Cincinnati Boys 





piece of bright tin, 14 in. 
wide and 15 in. high. Turn over the edges, 
to prevent cutting the hands, and also the 
bottom about ¥Y in., so that it can be at- 
tached to the base. Before mounting, cut 
the flange at l-in. intervals and then roll 
the reflector to a concave form. Fit the 
socket with a 1,000-watt incandescent 
projection lamp, which is sufficient for or- 
dinary exposures when a reflector is used. 
Two lamps will give enough illumination 
for motion pictures, or portraits of one- 
second exposures at f:11. Snapshots may 
be made with a f4:5 lens. When using 

incandescent 
lights, it is im- 
portant to re- 
member that 
the farther the 
lights are from 
the subject, 
the more de- 
tail will be 
shown. A dis- 
tance of about 
10 ft. gives 
pictures in 
which the high 
lights are not 
“plugged-up.” 





Making the Most of the Summer Breeze 


By using a sail as shown in the photo 
you can harness the wind to speed your 
skating. Two Cincinnati boys, Fred and 
Wilby Schafer, started the fun. Their 
sails consist merely of a piece of canvas 
attached to two stout crosspieces as 
shown, one of which is lashed to the end 
of a mast. A length of sash cord is tied 
to the ends of the lower crosspiece, and 
this is held over one forearm while the 
mast is held with both hands, as shown in 
the right-hand photo. To stop, it is merely 
necessary to let go the rope, permitting 
the sail to flutter freely in the breeze.—J. 
R. Schmidt, Cincinnati, Ohio. 


Waterproof Cover for Tourist’s Bedding 


A waterproof cover, made to fit over the 
tourist’s bedding neatly folded on the top 
of the car, will solve the packing prob- 
lem. The bedding can be removed with- 
out disturbing the arrangement of the 
other luggage. Snap fasteners, the kind 
used to button on auto side curtains, are 
attached to the edge of the top so that the 
cover can be fastened down securely. 
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Diffusing Screen for Camera or Enlarger 


Some photographs are more pleasing 
when slightly diffused or softened. One 
of the simplest methods of producing this 
effect is to hold a piece of finely woven 
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effect, but it is necessary to give 
a little longer exposure. The 
best practice is to make a 
sharply focused negative and 
then to do the diffusing with the 
enlarger. However, in moving- 
picture work, the diffusing 
screen is placed in front of the 





Many Photographs Can Be Improved Considerably by Diffusing 


the Light Rays during Exposure 


wire screen in front of the lens of the 
camera or enlarger as shown in the photo. 
Bright bolting screen, such as is used in 
cereal making, has been found highly sat- 
isfactory for this purpose. Darker screen 
material produces less diffusion. The 
light is scattered slightly when passing 
through the screen, causing the desired 


Side-Window Wiper for Auto 


To obtain clear vision through the side 
window of an auto during a rainstorm, an 








Extra Wiper Arranged on the Side Window Provides 
Vision during Rainstorm 





camera lens when taking the 
picture. Another little trick is 
to punch or burn a small hole in 
the center of the diffusing screen so that 
a picture sharp in the center and diffused 
at the edges is produced. For a portrait, 
the screen should be held so that the eyes 
of the subject will be sharp. The accom- 
panying photos show a portrait in sharp 
focus and one that was diffused by the use 
of a screen. 


extra window wiper may be installed, as 
shown in the drawing. I have used one 
for some time and find it absolutely satis- 
factory. The extra wiper is pivoted to the 
door frame, and a coil spring is attached 
as indicated, to pull the wiper toward the 
rear when the forward pull, accomplished 
by means of a string attached to the wind- 
shield wiper, is released. A small screw- 
eye is driven to guide the string into the 
corner post at this point.—Jerome L. Mas- 
sett, Savannah, Ga. 


@Woolen materials can often be darned 
with threads unraveled from the material, 
split silk, or hair so that the garment will 
again be presentable. 
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Checking Fly-Breeding in Manure Piles 


One of the most effective chemicals to 
apply to manure piles to check the breed- 
ing of flies is borax, which does not injure 
the fertilizing properties of the manure. 
As soon as the manure is removed from 
the barn, sprinkle some borax over it, 
using a fine sieve. Apply it around the 
outer edges of the pile, as the maggots 


seem to collect there; then throw a few- 


gallons of water over the mass. 


Closing Bolt Holes in Rear of Ford Coupe 


Ford model-A roadsters or coupes, 
which are not equipped with a rumble seat, 
have four bolt holes in the bottom of the 
rear compartment. The holes are located 
just ahead of the inclined ledge on which 
the rumble-seat cushion is placed, when 
one is supplied. The holes should be 
closed by bolts with washers, as otherwise 
water will be thrown from wet roads into 
the rear compartment through them. 


Floor Lamp Made from Old Rifle 


An old gun 
can be made 
into a useful 
and ornamen- 
tal lamp as 
shown in the 
photo. Makea 
suitable base 
about 12 in. in 
diameter and 
about 2 in. 
threk. 3% 
should be 
turned down 
to a suitable 
shape ona 
wood lathe. The butt plate of the gun is re- 
moved and two large woodscrews or lag- 
bolts, 4s by 4in., are used to fasten the gun 
securely to the base. Fittings such as dou- 
ble sockets for lamps can be purchased at 
a store handling electrical supplies. The 
cord is run through the barrel and, if de- 
sired, also through the stock, in which 
case a hole must be drilled for this pur- 
pose. Ina muzzle loader, a hole is drilled 
through the breech or side of the barrel, 
large enough to pass the wire—E. A. 
Cleveland, Montreal, Can. 
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Metal Hook Made to Fit on Shoulder Is Less Tiring 
Than a Neck Strap for Saxophonist 


Hook over Shoulder Holds Saxophone 


As it is easier to carry a weight from 
the shoulder than from the neck, I found 
that a hook large enough to slip over my 
shoulder was more comfortable than a 
neck strap for supporting a saxophone. 
I made the hook out of some heavy wire 
that was not too difficult to bend. Ob- 
viously such a hook could also be made 
from a strip of flat, springy metal with 
felt on the inside if desired —C, L. Meller, 
Minneapolis, Minn. 


Fruit-Jar Rubbers Prevent Rug Skidding 


Slipping of rugs on polished floors can 
be prevented by sewing rubber fruit-jar 
rings to the underside of the rug, near 
the corners, as 
shown in the 
photo. Fora 
small rug, one 
ring at each 
corner is suffi- 
cient, but for 
a larger rug 
several rings 
should be 
spaced at 
equal intervals 
along the 
edges. The 
rings, being thin, will not cause uneven 
wearing of the rug. 
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It Takes Only a Few Moments to Make These Bird 
Feeders from Tin Cans 


Practical Feeders for Various Birds 
Made from Tin Cans 


Take a can of suitable size and cut a 
slit horizontally about an inch above the 
bottom, as shown in the illustration. This 
slit should be about 2% in. long, if the 
feeder is to be used for chickens, and 
about 2 in. long for smaller birds. After 
the slit has been cut, simply press in the 
portion directly above it, making an open- 
ing which allows the bird to get at the 
feed but prevents the feed from running 
out of the can. If desired, two or three 
of these openings can be made in 
a can, depending on its size—G. 
M. Beerbower, Hollywood, Fla. 


Painting Lead Pipe 


Ordinary paint cannot be used 
successfully for painting lead sur- 
faces unless some substance is 
added to serve as a primer to seal 
the lead and prevent sweating of 
the pipe. An effective primer for 
this purpose is waterproof var- 
nish. One coat should be suffi- 
cient. After this has dried, ap- 
ply the regular paint—L. H. 
Georger, Buffalo, N. Y. 
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How to Remedy “Galloping” Outboard- 
Motor Boat 


Last year I built a step plane for out- 
board motor racing, and it ran well with 
a moderate-powered engine. However, 
when I used a larger motor it began to 
“gallop.” Nose and stern would rise 5 or 
6 ft. in the air and then slap the water 
with a whack, and every slap meant an- 
other black and blue spot on my anatomy. 
Naturally no boat could stand that terrific 
pounding for any length of time, and I 
Soon discovered a broken crossframe and 
a split plank. In many boats this ten- 
dency to gallop can be overcome by tilt- 
ing the motor back farther from the stern. 
If this does not correct the trouble, try 
cutting some wedges from 2-in. planks, 
bolting them to the stern to support the 
motor. This will enable you to tilt the mo- 
tor back still farther, and may correct the 
galloping but will slow down the speed if 
the motor is tilted too much. Timing 
with a stop watch will tell you whether 
or not it is practical to tilt your motor. 
In my case, I had to extend the bottom 
of the boat about 1 ft. before the trouble 
was overcome. The drawing shows the 
detaiis of this extension. It is a good plan 
to have the planking too long and then 
cut it down, sawing off an inch or so at a 
time and then trying the boat until you 
get satisfactory results. All the joints 
are well covered with liquid marine glue 
before they are screwed together. After 
the construction is finished, sand the 


planking and finish to match the boat.— 
H. E. Whiting, Rochester, Minn. 
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Doll’s House Made of Wood without Any Joinery and Decorated Inside with Wallpaper; the Whole Front 
Opens to Expose the Interior 


Doll’s House Made without Joinery 


A doll’s house, having sliding doors and 
made entirely without any joinery, is 
shown in the illustration. The top and 
bottom frames are made from wood, 1% 
in. square. They are fastened together 
with screws, cross strips being tacked 
diagonally to brace them until they are 
in position. The sides, floors and top are 
made of % by 6-in. wood, nailed to the 
frames. The front of the house is divided 
in the middle and 


latter being glued to the sides. Wall- 
paper having small patterns can also be 
used for the interior decoration. The 
front of the house and the doors are 
painted white, ordinary lath, painted black, 
being nailed on in some suitable design.— 
Harold Moore, Birmingham, Eng. 


Protection for Tree Base and Roots 


A neat and practical method of pro- 
tecting a tree base and retaining moisture 





the halves slide out- 
ward to expose the 
whole interior. If 
desired, the inside 
of the doors can be 
covered with wall- 
paper to improve 
the appearance. 
The sides and back 
are covered with a 
crepe paper having 
a red-brick pattern, 





around it on a slope 
is shown in the ac- 
companying photo. 
A semicircular con- 
crete curb, from 18 
to 24 in. deep, is 
built around the 
tree. This will not 
interfere in any 
way with the lawn, 
but will add to its 
appearance. Painted 
white, the concrete 








which is pasted to 


ae 3 Concrete Curbing, Built around Tree Base on Slope, 
stiffer paper, the Retains Moisture, and Adds to the Appearance 


gives a pleasing 
decorative effect. 
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‘TRACTOR 





little 


HIS clean-cut 
less than one ounce and is an excep- 


tractor weighs 
tionally able performer. It was built by 
Alexander Hixon and Stannard Wheaton, 
and won first prize in the Pasadena Poly- 
technic High-School . 

model-airplane contest eee oe ft 





The Tractor in Flight; an Exceptionally Able Per- 
former, This Simple Plane Can Be Built by Any Boy 
ings are of an exact duplicate made by 
the two designers expressly for Popular 
Mechanics Magazine. 

If constructed according to the accom- 
panying drawings, Alex. Hixon and 
3uddy Wheaton say, any boy who has 
had some experience with tools should 
be able to make a copy that will fly 1,200 
ft., and, under favorable conditions, re- 
main in the air at least five minutes, as 
the original did. 

With the exception of bamboo in the 





















































ia stabilizer and vertical fin, balsa wood is 
and, in fact, flew so far —+——— ° used throughout in the framework. This 
bj... .5| | can be purchased in the required sizes 
he ga a ms c . . 
' } from any retailer of model-airplane parts. 
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‘It is important to have a quantity of am- 
broid, too, a cement which hardens like 
glass and will hold piano wire or other 

















metal as well as wood. Figs. 
1, 2 and 3 give the gen- 
eral dimensions of the flyer, 
and illustrate the rela- 
tive positions of the various 
members of the assembly. Begin with 
the motor stick or main frame piece. This 
is of %-in. square-section balsa wood, 
20% in. long. In spite of its lightness and 
apparent sponginess, it has surprising 
strength when properly applied in con- 
struction. First install the tail ring for 


the S-hook that carries one end of the, 


rubber-strand motor. This hook, as well 
as landing-gear struts and propeller shaft, 
is made of piano or music wire, which is 
extremely stiff and strong. For the hooks 








4 DOUBLE STRANDS OF Fy a, 
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nose pliers comes in handy for bending. 

The propeller-shaft bearing is made 
from a brad, about 1% in. long, with the 
head and front portion flattened. A small 
hole for the shaft is drilled either with a 
fine twist drill or the tool shown in the 
center drawing, Fig. 4. This consists of 
a brad driven into a wooden handle, the 
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use about a No. 14 wire. 
If you are not familiar 
with piano-wire gauges, 
which are different from 
standard gauges, select a 
wire that is about the size 
of leads in patented mag- 
azine pencils, or a stout 
hairpin. A pair of small- 












head cut off and 
end flattened and 
ground to a sharp 
edge. It will be a 
slower job with this 
tool, but you can 
bore through with 
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a little patience; and unless you have pa- 
tience you should not attempt to make a 
first-class. model plane. 

Set the.completed bearing on the front 
end of the motor stick so that it extends 
about 4% in. Cover liberally with am- 
broid and_ bind tightly with linen thread. 
In the ¢enter of the stick, mount a guide 
ring or “can,” about 1% in. in diameter 
and made of No. 12 or finer piano wire. 
In bending the various pieces of wife-to 
a round shape, use a piece of dowel stock 






BALSA PROPELLER 
BLOCK. CUT OUT 
DOTTED LINES 
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secured with ambroid and thread (Fig. 5 
shows the assembly upside down, to illus- 
trate the notching). Making the frame 
for the vertical fin will test your skill. 
This is of split bamboo, about %e in. 
thick (the thickness should be as uniform 
as possible), and is bent to the required 
shape by heating the shiny side over a 
candle flame. Do this gently and gradu- 
ally. The ends are set in grooves cut in 
the motor stick with a sharp knife. Am- 
broid and thread will secure them firmly 
to the stick. 

The efficiency of the propeller depends 
entirely upon your skill in whittling balsa 
wood. The greatest caution is required, 
fora sharp knife will slice through as easily 
as in a dry cornstalk. Only light cuts 
should be taken; otherwise you may snip 
off a blade before you realize what has 
happened. 

Mark the outlines, as in Fig. 4, on the 
flat side of a balsa block, 11 in. long, 1% 
in. wide and 1 in. thick. Whittle away 
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VIEW 


HEAD CUT OFF BRAD, 
FLATTENED AND FILED 
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BAMBOO BENT BY HOLDING 
SHINY SIDE TOWARD CANDLE 











BALSA WHEELS MADE OF 
TWO PIECES GLUED TOGETHER 
WITH GRAIN AT RIGHT ANGLES 


Fic.4 

Center Photo Shows Stabilizer 
and Fin; Note the S-Hook and 
Tail Ring THIN BRASS 

of the required size for a 
form. This can prevents 
the motor stick from 
springing under the 
strain of the wound-up 
motor. Tail ring, can, 
propeller bearing and S- 
hook are all detailed in 
Fig. 6 and the bearing also in Fig. 5. 
Next in order is the cross spar for the 
stabilizer, Fig. 5. Use bamboo, %2 in. 
square and 8% in. long. This is set in a 
notch on the bottom side of the stick and 
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WASHER CEMENTED 


=> aa BRAD FLATTENED AND 
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BAMBOO SET IN GROOVE. | 
AND CEMENTED 


Fic. 5 
the waste until you have 
two flat blades, 4% in. 
thick. Then start mak- 
ing them curved, so that 
they are convex on the 
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front side and concave in back. The sand- 
ing is best done with a piece of coarse 
sandpaper over a block of wood rounded 
about the same as the finished blade is to 
be. The completed blades will then be 
about % in. thick and have a graceful 
form. To clear the motor stick, a section, 
about % in. deep and 2% in. long, is cut 
away from the back side of the propeller 
at the hub. With a steel pin make the 
shaft hole exactly in the center and be 
sure it is square with the propeller. Other- 
wise the propeller will wobble. Make a 
small washer of thin sheet brass and se- 
cure it to the hub with ambroid. Now 
insert the shaft, bend a hook in the front 
end, press it back into the hub, Fig. 5, and 
cover with ambroid. 

The wing-frame construction is sim- 
plicity itself. To facilitate the work draw 
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Above, Winding Up the Motor with a Mechanical 
Winder; Observe How the Rubber Is Stretched Out 
to About Two and a Half Times Normal Length 





exact outlines of spars and ribs on a sheet 
of paper and tack to a drawing board. Lay 
a sheet of thin waxed paper over the draw- 
ing and place the balsa pieces in position 
on it. The waxed paper prevents the 
job from sticking to the paper, and can 
be trimmed away easily. See Fig. 7. Ap- 
ply ambroid at the joints and draw them 
tightly together while drying by means of 
pins stuck into the drawing board. This 
assures a perfectly square and flat wing. 
Apply a thin film of good glue to the 
top edges of ribs and spars and stretch 
Japanese rice paper tightly over them, 
holding the extending edge by means of 
thumbtacks or weights until the glue is 
dry. Rice paper is a better “fabric” than 
ordinary tissue paper because of its tough- 
ness. It does not tear easily. When dry, 
trim away the waste for a neat job. Paper 
can be fastened to the fin frame by gluing 
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the edges and, holding the plane sideways, 
pressing the frame down on a sheet of 
rice paper tacked to the drawing board, 
or merely laid flat. On the stabilizer the 
paper is glued at the edges and folded 
over about % in. 

For proper performance, the wing 
should form a dihedral angle, that is, the 
wing tips should 
tilt up so they are 
2% in. higher than 
the center. This is 
accomplished sim- 
ply by breaking the 
two spars at the 
center rib. This 
seems a crude way 
of doing the job, 
but, the designers 
explain, is better 
than making a clean 
cut halfway 
through, because 
the jagged edges of 
the broken wood 
hold the ambroid 
better. The rice 
paper is put on be- 
fore breaking, for 
the simple reason 
that it is easier to 
glue the fabric 
when the frame lies 
flat. Two wing clips 
are made of No. 12 
or finer piano wire in the manner shown, 
the forward clip being %4 in. lower than 
the rear one, to give the wing its angle 
of incidence or back tilt. These are also 
secured to the wing spars with ambroid. 
They allow the wing to be removed easily 
for adjustment forward or backward. The 
wing is held in place by a rubber band, 
looped under the motor stick and over the 
upper wing surface in the usual manner. 

Landing wheels are cut from balsa 
sheet with a sharp knife. Two pieces, % 
in. thick and 1% in. diameter, are used 
in each wheel, glued together with the 
grain at right angles so that they will not 
split. The hubs are made of small sec- 
tions of %-in. reed, such as is used in 
porch furniture. Axle holes can be drilled 
with the tool described for boring the pro- 
peller-shaft bearing. 

The piano-wire struts or landing-gear 





Buddy Wheaton and Alex. Hixon, with the Trophy, a 
Silver Plane, Won by Their Mode! Tractor 
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legs straddle the motor stick 1% in. from 
the front end and are secured with am- 
broid. At least a No. 14 wire should be 
used; heavier, if you have some on hand. 

Four double strands of %-in. rubber 
band, such as the standard sold by parts 
dealers, are used for the motor. Do not 
stretch these between the propeller hook 
and tail ring, but at 
the same time they 
should not be loose 
enough to sag. 

The plane is now 
ready to fly. Best 
results are achieved 
by detaching the S- 
hook at the tail end 
and winding with a 
mechanical winder, 
which is simply an 
egg beater with the 
blades removed and 
a hook or eye at- 
tached. Stretch the 
rubbers out about 
two and a half times 
their normal length 
and for the first few 
times do not wind 
over 75 or 100 turns 
of the winder. The 
limit is about 150 
after the rubbers 
have been worked 
in. With a four-to- 
one gearing on the winder, this will mean 
from 300 to 600 turns on the motor. 

If winding by turning the propeller, 
fewer turns can be made because the rub- 
ber bands are not stretched as with a me- 
chanical winder, and not more than 75 
turns should be taken at first. 

This plane is designed either to rise 
from the ground or to be launched in the 
air, but, of course, it will give greater dis- 
tance by the latter method, since altitude 
is already gained and it does not have to 
expend its stored energy in a getaway. 
The wing should be set about 6 in. from 
the front end of the stick. If the plane 
has a tendency to dive, set the wing 
slightly forward. In case of climbing too 


fast, move the wing back until the proper 
location is determined. 

Of all the planes the writer has seen in 
flight, this is far and away the best per- 
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former for such simple design. But its 
perfection was achieved only through long 
and discouraging experience on the part 
of Alex. and Buddy. They have done all 
the hard work for us. 


Getting Rid of Dandelions 


Provide yourself with a 3-oz. bottle of 
sulphuric acid and a medicine dropper. 


Fill the eye dropper with the acid and. 


place a drop or two in the crown of each 
dandelion, which will soon destroy it so 
that it will never reappear. There are a 
few deep-rooted plants or weeds that need 
a second application. 


Remedy for Back-Firing Camp Stoves 


Gasoline stoves, especially those de- 
signed for camping trips, frequently de- 
velop troublesome back-firing into the 
chamber where gasoline vapor and air are 
mixed. When this happens, the stove 
emits a steady roar, caused by the flame 
burning in the chamber, and the burners 
often go out. A remedy consists in plac- 
ing a piece of fine wire gauze over the 
opening leading from the mixing chamber 
to the burner. This is best done by remov- 
ing the top of the burner, placing the 
gauze over the opening, and clamping it 
down by reassembling the burner. Pro- 
truding edges can then be trimmed off. 
If no gauze is available, a piece of ordinary 
screen wire, folded to provide two or three 
thicknesses, will be suitable. It may be 
found necessary to cover several burner 
openings with screen before the stove 
burns right. The wire dissipates the heat 
so that the gas on the other side will not 
ignite—W. E. Burton, Kenmore, Ohio. 

















Fine Screen Placed over Opening from Mixing Cham- 
ber to Burner Prevents Back-Firing 
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Wire Coil Holds Photographer’s 
Stirring Rod 

















Coil Spring Hung on Wall Serves as a Holder for the 
Stirring Rod 

To keep his stirring rod in a safe place, 
yet ready for instant use, one amateur 
photographer obtained a coil spring of 
the type shown in the photo. This was 
attached to the wall with a screw at the 
top. The coil spring was originally in- 
tended for holding moth balls, but if you 
cannot obtain such a coil, you can make 
one by wrapping smooth galvanized wire, 
about No. 12 gauge, about a dozen times 
around a broom handle. The lower end 
may either be wrapped around a nail 
close to the bottom or a wooden plug 
may be slipped into place and fastened 
with two small staples. Another type is 
made of insulated copper wire. This is 
softer than iron wire, but has the advan- 
tage of being wrapped with a soft mate- 
rial which serves as padding.—Peter P. 
Roccapriore, Middletown, Conn. 


@ When an extension cord must be moved 
from one position to another occasionally, 
it will be found convenient to attach a num- 
ber of spring-type clothespins to the joists 
at intervals of about 6 ft.; these will hold 
the cord securely and allow its removal at 
any time without damage. 
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Both Steel and Split-Bamboo Fishing Rods Can Be 
Repaired and Refinished at Home 


How to Repair and Refinish 
Fishing Rods 


A broken section of a steel fishing rod 
can be repaired easily and permanently 
by following the method shown in the 
illustration. First file the broken ends 
smooth and clean away the rust and scale 
from the inside of the steel tube for at 
least 34 in., and remove the enamel from 
the outside for about 1% in. from the 
ends. Get a piece of drill rod, 1% in. long, 
which fits exactly inside of the tube with- 
out spreading the seam. The shank of a 
discarded drill can be used for this pur- 
pose. Sweat the drill rod inside of the 
tubing with solder. Now wrap the out- 
side with copper wire, No. 26, 28 or 30 
gauge, as shown in the lower drawing. 
Rig up the rod on the bench in the man- 
ner indicated, and run the wrapping wire 


TO SCREWEYE IN CEILING 


cigSTOvEBott 





MECHANICS 


through a screweye in the ceiling and 
through another screwed into a_ block 
fastened on the bench opposite the break; 
hang a weight on the end of the wire. 
Fasten the end of the wire to the line 
guide nearest the break and make a few 
quick turns to bring the wire to the point 
where the close wrapping begins. If the 
wire is drawn through the flame of an 
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alcohol lamp or of canned heat, the con- 
traction of the wire on cooling will assure 
a tight wrap on the rod. Wrap for about 
¥% in. on each side of the break. While 
the strain is still on the wire, sweat the 
wire on the rod. When the solder has 
set, cut off the ends and smooth the job 
with emery cloth, after which enamel can 
be applied. Details A, B and C of Fig. 1 


show a rod before, during and after the 
repair. 

Frequently the ferrules on split-bamboo 
fishing rods, particularly of the casting 
variety, become loose. 
a temporary repair. 


To reglue is only 
A better method is 
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to expand the wood into 
the ferrules with wood 
screws, as shown in Fig. 
2. To do this, it is neces- 
sary to drill a pilot hole 
for the screws. In case of 
the female ferrule, a 
bushing of copper tubing 
or hardwood should be 
used to center the drill. 
Before drilling, remove 
the crosspin with which 
most ferrules are origi- 
nally fitted. In the male 
ferrule, drill the pilot 
hole of ample size so 
that the screw will not 
expand the ferrule itself. 
Should the ferrule loosen 














again, a slightly larger 


: > : : . . . : Wall: 
screw will immediately Inlaid Linoleum Used Instead of Tile for Wainscoting on Bathroom Wall; 


remedy the trouble. 

Perhaps no article requires a better and 
more durable varnish job than a bait-cast- 
ing rod. Not only is the rod dampened 
and dried off a dozen times in a day’s use, 
but it is constantly bent and whipped, and 
the varnish is under perpetual strain. An 
even high-gloss coat can best be obtained 
by dipping the rod joints into the varnish. 
To do this, obtain a piece of %-in. pipe, 
about 3% ft. long and capped at one end. 
Fill the pipe with high-grade spar varnish 
(1 pt. is enough) and place the pipe in a 
pail of hot water, as shown in the draw- 
ing. While the varnish is warming, rig 
up a miniature windlass with two screw- 
eyes and a piece of wire bent to form a 
crank, as shown in Fig. 3. Fasten one 
end of a length of thread to the windlass 
and pass the other end through a screw- 
eye driven into the ceiling directly above 
the pipe. When the varnish is nicely 
warmed insert one of the rod joints. The 
joint must be thoroughly clean, and a cork 
or wooden plug should be placed in the fe- 
male ferrule. Both ferrules should be 
wrapped with paper to prevent contact 
with varnish. Attach the thread to the 
upper end of the rod joint and by means 
of the little windlass, slowly and evenly 
withdraw the joint from the varnish. The 
cohesion of the surface film of the varnish 
will draw all surplus varnish from the 
joint, leaving an even high-gloss finish.— 
Dick Cole, Los Angeles. 





It Is Cheaper and Entirely Satisfactory 


Linoleum Takes Place of Tile 
on Bathroom Walls 


Inlaid linoleum was successfully used 
as a substitute for tile in the bathroom 
shown in the photo. A California con- 
tractor, who has made a number of such 
installations, finds that the linoleum can 
be glued directly to the lathing while a 
house is under construction, or to the 
plaster in case of houses already built. 
Wainscoting made of this material is 
much cheaper than tile, and has been 
found satisfactory in every way.—Mary 
Gleeson, San Francisco. 


Holder for Ball of Twine 


Two short pieces of rubber from an old 
inner tube, stretched over*a ball of twine 
and tacked 
down as 
shown in the 
photo, will be 
found entirely 
satisfactory as 
a twine holder 
if the regular 
article is not 
available. As 
the rubber 
can be stretched, the twine can readily be 
removed and put back.—Frank W. Bent- 
ley, Jr., Missouri Valley, Iowa. 
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OOKING done on a 

camp stove is not al- 
Ways certain in its re- 
sults, owing to wind and 
other weather conditions 
outdoors. Much improve- 
ment will result from 
covering the stove with a 
hood made of asbestos 
cloth and cementing 
sheet asbestos on the in- 
side, as shown in Figs. 1 
and 2. This will reduce 
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the radiation of heat, 











which is the cause of the 
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trouble. It is an easy 

matter to calculate the size and lay out a 
pattern for the hood. The joining edges 
should be sewed with asbestos cord or 
copper wire. In the case of stoves that 
allow the use of inside lining without in- 
terference with folding, the material can 
be fastened with ordinary stove or furnace 
cement. After the lining is applied, let 
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the oven dry out thoroughly before using 
it. Much better baking can be done if tin 
plates (not aluminum), partly filled with 
dry sand, are placed in the oven over the 
burners. (Fig. 3) This distributes the 
heat more uniformly and helps to main- 
tain a steady temperature. A pailful of 
water or a cooking utensil of considerable 
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weight is likely to bend the grid. 
vent this, lay two 1 by %-in. 
across the stove as in Fig. 4. 

If he uses a gasoline stove, the camper 
will find solidified alcohol, commonly 
known as “canned heat,” of considerable 
help for preheating the generator. Where 
there is a quickly detachable generator, 


To pre- 
iron bars 


the method indicated in Fig. 5 can be 
used, but if the stove has no such unit, 
small pieces of canned heat may be placed 
on the priming cup and burned, Fig. 6. 
Just as the carburetor is the heart of a 
gasoline engine, so the generator is the 
heart of a gasoline stove. Practically all 
troubles experienced with such a stove 
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are due to a faulty generator, and are 
often caused by the simple fact that the 
geherator is bent. The generator tube is 
made of a copper-base alloy because of its 
high heat-conducting property, but it is 
also easily distorted by expansion and 
contraction so that it gradually becomes 
curved, as shown in the detail of Fig. 7. 
When this occurs, the tip on the needle 
valve is jammed or broken off, or, if it 
does enter the orifice, which is a very 
small hole in the end of the generator, it 
reams and burnishes this hole until it gets 
too large and dirty for good operation, 
with the result that the flame is smoky and 
dirty. The proper functioning of any 
camp stove depends on the accuracy of 
the orifice opening. If it is enlarged even 
a few thousandths of an inch, the mixture 
of gasoline will be too rich, and the flame 
will burn yellow and soot will be deposited 
on the cooking utensils. A _ positive 
method of overcoming the bending or 
buckling of the generator is shown in Fig. 
7. A piece of No. 18 gauge monel metal 
is shaped to form a semicircular sleeve, 
covering about two-thirds of the gener- 
ator. The edges are rolled over two 
lengths of %-in. drill rod. The sleeve is 
made slightly smaller in diameter than 
the generator. To 
fit it in place, the 
orifice-tip retaining ‘ 


OPEN-END WRENCH 


‘ 


nut is removed, and —_ coip-ROWED STEEL ‘ey 
CLAMP 


the sleeve is pressed aeaauey 


snugly over the 
tube. Of course, 
the exposed part of 
the generator 
should be next to the 
flame. Monel metal 
has a low coefficient 
of expansion and 
will withstand far 
greater heat with- 
out distorting than 
the generator. How- 
ever it would not 
do to make the gen- 
erator of this metal, 
for it is a compara- 
tively poor con- 
ductor of heat and 
it would therefore 
take much longer 
to preheat it. The 
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use of a sleeve does not impair the heat 
conductivity of the generator. Monel 
metal can usually be obtained at a well- 
supplied hardware store. 


Papering Painted Walls 


A painted wall or ceiling must be care- 
fully prepared before applying wallpaper, 
to insure the adhesion of the paper. The 
surface must be scrubbed with soapsuds 
and then thoroughly rinsed and dried. 
The paste used on the paper should not 
contain any alum. To a pailful of paste 
add three sheets of isinglass, dissolved in 
1 pt. of hot water, and then 2 oz. of glyc- 
erin. This paste will stick. 


Handy Brake-Lining Wrench 


The fitting of new lining, on the brake 
shoes of four-wheel brakes of the internal 
expanding type, should be done with the 
lining tight against the shoes. This is 
essential, as it is almost impossible to 
equalize the brakes when the lining is im- 
properly attached. A simple tool for 
stretching the brake lining tight on the 
drum is shown in the drawing. It consists 
of an open-end wrench, drilled and tapped 
for a cold-rolled- 
steel clamp screw, 
as indicated. The 
lining is first at- 
tached to one end 
of the shoe with 
rivets and the 
wrench is then 
clamped at the other 
end of the lining. 
By drawing the 
wrench over the 
end of the shoe, the 
lining will be pulled 
taut. The tool can 
also be made from 
a strip of steel plate. 
as shown at the left. 
—G.A.Luers, 
Washington, D. C. 


@To clean felt hats, 
take a clean, dry 
rubber sponge, and 
rub it over the 


Brake Lining Can Be Held Taut against Shoe with 


This Easily Made Tool surface. 
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A Back-Yard Ferris Wheel 


By R. C. BRADBURY 


LL the fun of the fair is guaranteed to 

the youngsters if Dad constructs 
in the back yard the Ferris wheel shown 
in the illustrations, and the youngsters are 
not the only-ones who will like to ride 
either. The total cost of this wheel was 
less than five dollars, 


simple, although care must be taken, of 
course, to make all joints and members 
amply strong, and, if the installation is to 
last for a few years, to paint the structure 
thoroughly, to guard against deterioration 
through weathering. The over-all diam- 
eter of the “wheel” is 18 








aaenes 


The construction 
is comparatively 
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ft. and the width 2 ft. 9 
in. The two-by-fours 
forming the arms of the 
wheel are crossed at the 
center, and braced near 
the hub by short pieces 
of the same stock, as 
shown. The longer 




















A “‘Kick-Power” Ferris Wheel for the Back Yard That 
Will Give the Youngsters All the Thrills of the Real 
Carnival Wheel 
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the crossmembers, down 
to the axle hole, anda 4% 








by 4-in. pipe nipple driven 
in almost to the center 





hole. A grease cup, 
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Note Block in- 


screwed in a coupling on 
the end of the nipple, on 
each side, serves to lubri- 
cate the bearing. 

To fasten the pipe axle 
firmly in the tops of the 
4-in. posts, a slot, wide 
enough to take the pipe, 
is cut in each post, and 
the axle dropped into 
place. Now, on each side, 
a piece of % by 1%-in. 
flat iron, 14 in. long, is 
bent U-shaped to fit over 
the pipe. The legs of the 
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side the Crossarm to 





“U” are given a half 








Provide Clearance for 
the Seat 
braces, forming the square near the outer 
ends of the arms, are of 1 by 6-in. stuff, 9 
ft. long. Each set of arms being nailed 
together and braced, they are connected 
together by cross braces or bridging of 2 
by 2-in. stock, 2 ft. 434 in. long, running 
across from arm to arm at the inner and 
outer braces. The assembly is further 
strengthened by 2 by 2-in. bridging, form- 
ing a cross between each pair of arms, and 
finally tied together by means of the %-in. 
rods on which the seats swing, which are 
threaded at each end and fitted with nuts 
and washers. These rods are 2 ft. 10% in. 
long. The length of the swing seats is 
25 in., their width 12 in. and, at the top 
of the swing arms, 17 in. The construc- 
tion and suspension of the seats are shown 

quite clearly in the photos. 

Before putting the wheel together, bore 
a 13%-in. hole in the center of each of the 
2 by 4-in. crossarms. Then file out four 
malleable-iron washers to fit a l-in. pipe, 
and drill them, near the edge, for %-in. 
bolts, keeping the holes in line. Nail 
each pair of two-by-fours together, place 
a washer on each side, drill the crossmem- 
bers and bolt together with \%-in. bolts, 
running through: the members and the 
washers. The bolts hold the assembly 
firmly together, and the washers form the 
bearing on the 1-in. pipe axle. A %-in. hole 
is drilled at an angle through the joint of 


ar twist, and are drilled and 
fastened to the side of 
the post with % by 6-in. lagscrews. 


The wheel should be loaded so as to be 
in balance, although it is not necessary 
that all the passengers be of equal weight, 
as long as the heavier ones are seated on 
opposite sides. 


Marking and Center-Punching Angle Iron 


To mark and center-punch angle iron 
without the use of a vise is quite a difficult 
job. The accompanying drawing shows a 
method that has been found satisfactory 
when a vise is not available. The angle 
iron can be kept flat and measurements 
scribed without any difficulty—Arthur W. 
Truell, Buffalo, N. Y. 





Marking and Center-Punching Angle Iron When a 
Vise Is Not Available 
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Using Antimony in Making Patterns 


When making patterns allowance should 
always be made for the contraction of 
castings in cooling. Where many pat- 
terns of the same kind are needed, as in 
small work, it would be convenient to 
make duplicates by casting from a single 
first pattern, if it were not for the double 


shrinkage that had to be allowed for. By . 


making these duplicates out of a mixture 
of white metals containing 10 per cent or 
more of antimony the original size will be 
maintained. Antimony is of no use in any 
composition except to harden and to fill 
out. It does not mix when melted but re- 
mains suspended in granular form. Bis- 
muth is also sometimes used for simple 
alloys. Bismuth goes antimony one better 
in that it expands with cooling. An in- 
teresting and valuable point about bis- 
muth is the low melting point obtained 
when it is used in certain alloys. For in- 
stance, an alloy of bismuth, tin and lead 
will melt in boiling water—Donald A. 
Hampson, Middletown, N. Y. 


Holding Light Work in a Heavy Vise 


Trying to 
hold small, 
narrow work 
in the jaws of 
a large vise is 
a rather diffi- 
cult task. 
However, 
when a large 
vise is all you 
have, the fol- 
lowing meth- 
od will over- 
come the dif- 
ficulty: Lay a small block or flat piece of 
wood on the vise jaws and slip two piston 
tings over the wood and between the 
jaws, as indicated. The work can then 
be pinched between the rings. Several 
turns of string around the lower portion 
of one ring will make them pinch together 
squarely when the jaws of the vise are 
tightly closed. 





@No difficulty will be had in starting a cap 
on the gas tank or radiator, if it is turned 
backward until it moves smoothly and on 
a level. 
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Pad Made from Old Inner Tube Protects Gardener’s 
Knees from Mud and Moisture 


Knee Protector for the Home Gardener 


A neat and practical knee protector for 
the home gardener can be quickly made 
from part of an old inner tube. Cut off a 
piece about 8 or 10 in. long, and remove 
the upper portion, leaving only a very 
light band at each end, as shown in the 
detail. The pad will not be too tight when 
stretched over the knee and will prevent 
getting the trousers wet and muddy.— 
F. W. Bentley, Jr., Missouri Valley, Iowa. 


Making Concave Knurls 


A concave knurl is an expensive piece 
to make if a milling machine is used to 
cut the teeth. I have devised a method 
that is much cheaper and just as satis- 
factory for my work. It is as follows: A 
tap, with a fine thread about the right 
size, is placed 
in a lathe as 
shown. The 
knurl is fas- 
tened toa 
holder, which 
is placed in 
the tool post. 
The lathe is 
started and 
the teeth in 
the knurl are 
cut just about the same as a hob cuts 
teeth in wormwheels.—Chas. Kugler, Phil- 
adelphia, Pa. 
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Assembling Screen Doors 


Here is a folding bench for the small 
workshop. When closed, it occupies a 
space of only 18 by 
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ton. The addition of red lead seems to 
make the heating more rapid, as pipe 
fitters have frequently observed. It is a 
common thing for these men to clean the 
red lead and oil 








30 in., but when 
opened, is nearly 9 
ft. in length. It has 
been found espe- 
cially handy for as- 
sembling screen 
doors, ‘although it 
lends itself to many 
other uses. The 
















from a new joint by 
wiping it with a 
handful of waste. 
It is also common 
for the workman to 
carry the waste in 
his pocket. A pipe 
fitter once felt a 
hot spot against his 
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sliding units were 
taken from an old 
table having six 
legs. The two legs 
at one end were re- 
moved and this end 
was nailed to the 
wall under a win- 
dow,asshown. 
Across each sliding 
unit, a 1 by 3-in. strip was nailed to pro- 
vide suitable support for the work. 








Care of Oil-Soaked Waste and Rags 


The danger of spontaneous combustion 
from rags or waste saturated with oil in 
shops, garages and residences is not suf- 
ficiently understood: This is, no doubt, 
because most people do not know that lin- 
seed oil will oxidize rapidly and, if cotton 
is soaked with oil, enough heat will be 
generated in a short time to char the cot- 


Folding Bench for the Small Workshop Especially Use- 
ful for Holding Long Work, Such as Screen Doors 








body, which caused 
him to investigate 
his pocket, with the 
result that he found 
a pocket lining 
burned out and a 
mass of charred 
waste. If this jacket 
had been hung in 
the clothes closet at 
home, a burned dwelling might have re- 
sulted, with the origin of the fire a mys- 
tery. The safe thing to do is never to put 
oil-soaked rags away. Either burn or 
wash them at once. In mills, power sta- 
tions, shops, garages, etc., where there is 
a quantity of oil-soaked waste, cans should 
be provided to receive the discarded waste. 
The cans should be made of heavy sheet 
metal with riveted seams, and with iron 
legs to hold them several inches from the 
floor. Use a tight-fitting metal cover.—F. 
W. Bradly, Scranton, Pa. 
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Hardening Steel 


Hardening steels is a simple process of 
heating and quenching. As long as a steel 
has over one-half per cent of carbon in 
it, it can be hardened. This is accom- 
panied by a brittleness that makes it im- 
possible to bend or draw out the steel. 
Wrought iron cannot be hardened; it is 
very soft and ductile. There is also a 
steel that matches this ductility. Steel 
with more than 11 per cent of manganese 
in it refuses to get brittle when it is 
quenched from the hardening tempera- 
tures. On the contrary, it becomes ductile 
and can be drawn into wire. But although 
ductile, it cannot be cut with ordinary 
tools but must be ground. 


Spring Guide for Bench Saw 


Although nearly all bench or table saws 
are fitted with a back guide, this often 
does not guide long boards accurately 
when these are sawed into strips, a com- 
mon practice in joining and woodworking 
shops. The trouble is due to the inability 
of the worker to keep.the board against 
the guide. To remedy this, provide an 
additional guide on the other side of the 
saw table, as shown in the drawing. The 
extra guide consists of an 8 by 18-in. piece 
of straight-grained hardwood in which a 
number of saw slots are cut about % in. 
apart, as indicated, to form a spring.—H. 
C. Stevens, East Boothbay, Me. 
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Additional Guide on Saw Table Helps Worker Saw 
ong Boards into Strips 
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Extra Handle Arranged Transversely on Reflecting 
Camera for Carrying It When Open 


Transverse Handle on Reflecting Camera 


Quite frequently users of reflecting cam- 
eras have occasion to take a number of 
photos in succession, and it would then 
be a great convenience to carry the cam- 
era from place to place without closing it. 
This is made possible by providing a trans- 
verse handle as shown in the drawing. To 
carry the open camera by the original 
handle, two fingers must be slipped 
through the upper end, and this is not only 
unhandy but very tiring, especially if the 
camera is heavy. The transverse handle 
remedies both troubles—John Edwin 
Hoag, Honolulu, H. T. 


‘ 


Sulphur Sets Rods and Bolts in Concrete 


For setting rods and bolts in position in 
holes drilled in stone and concrete, melted 
sulphur is often used. Although it would 
seem that lead would be better for this 
purpose, it contracts upon cooling and 
would therefore not be tight in the hole. 
Similarly, iron and brass cannot be used 
for jobs of this kind. The writer knows 
of some iron fence posts that were set in 
sulphur something like 30 years ago and 
are fully as tight today as they were when 
first placed—Donald A. Hampson, Mid- 
dletown, N. Y. 











HE new trend 


in styles has | ae 4) 


given the home , | 
craftsman an op- 
portunity to have | 
the very latest in 1 
furniture, and at 
the same time 
save an apprecia- 
ble amount in 
furnishing his 


home. This fur- 
niture, with its 
straight lines and 


sharp angles, is eas- 
ily made at home 
with ordinary tools 
and from material 
available from any 
lumber yard. Un- 
painted furniture is 
also sold by stores 
to be finished and 
decorated at home. 

The finishing of 
unpainted furniture, 
starting with the 
bare wood, is there- 
fore of special in- 
terest now. A description of some of the 
finishes most in vogue, with instructions 
for producing them, follows. 


New Wood Must Be 

Sanded with the 

Grain to Make the 

Surface Ready for 
the Finish 
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Lacquer is a strictly modern finish, 
characterized by its soft, subdued luster. 
It is easily kept in good condition, and, 
when it does become dingy, can easily be 
rubbed to a brighter finish with a soft 
cloth. It may also be waxed, if desired, 
producing a beautiful effect. Brushing 
lacquer, of course, is the type especially 
adapted to the home decorator. It dries 
in a few minutes, so that the furniture 
may be used within a very short time 
after the lacquering has been done. No 
== elaborate preparation of 

|| the surface or long-drawn- 
out undercoating is neces- 
sary. Good-looking work 
can be done by simply 
brushing a couple of coats 
onto the surface, starting 

|| the second coat as soon 
| as finished with the first 
| one. However, there are 
some principles in the ap- 
plication of brushing lac- 
quer that will aid 
in the obtaining of 
the finest possible 
finish, and assure 
consistent results. 
First, prepare the 
surface. While no 
extensive work is 
required, a little 
time spent in put- 
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ting the surface in good condi- 
tion will usually save at least one 
coat of lacquer, produce a better 
job and insure freedom from 
troubles sometimes encountered 
when no preparation of the sur- 
face is attempted. Fill all cracks, 
holes and surface imperfections 
with plastic wood, or a mixture 
of fine sawdust, whiting and shel- 
lac or lacquer. Then sandpaper 
the entire surface to platelike 
smoothness with No. 00 sand- 
paper, since practically no lum- 
ber or unpainted furniture is 
sanded at the mill to a suitable 
finish. 

Next apply a thin 
coat of pure white 
shellac, allow it to 
dry thoroughly for 
one or two hours, 
then sandpaper to 
absolute smoothness 





In Enameling New Wood, 
Some Turpentine Should Al- 
ways Be Added to the First 
Coat, to Aid It in Penetrat- 
ing the Wood 


































again. Most 
woods made up 
into unpainted 
furniture, such 
as poplar and 
whitewood, are 
soft and por- 
ous, and would 
absorb a first 
coat of lacquer 
like blotting 
paper. Even 
the second coat 
soaks largely into 
the surface, so that, 
if shellac were not 
used, four coats of 
lacquer would be 
necessary for a 
good job in many 
cases. The shellac 
acts as a sealer, 
causing the first 
lacquer coat to 
stand on the sur- 
face of the work 
instead of sinking 
into it, and a two- 
coat job over shel- 
lac generally has a 
splendid luster. The 
second function of 
the shellac is this: 


The grain of most woods is raised when 
wet with painting materials, so that a fuzz 
covers the entire surface. When sanding 
down the shellac coat, this fuzz is taken 
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off and does not appear again with sub- 
sequent coats. Finally dust off all loose 
particles of sand. Be sure the surface is 
absolutely dustfree before applying the 
lacquer, also that it is thoroughly dry and 
free from grease. Work in a dustfree 
place, and take care that no dust settles 
on the work before the lacquer dries. 

















dipping the brush into lacquer thinner and 
brushing deftly over the roughened sur- 
face, which will dissolve the lacquer and 
cause it to run together again. Do not 
sandpaper between coats. Unless one is 
expert, it is difficult to sand lacquer satis- 
factorily, and the nature of the material 
is such that each coat levels itself to a 
perfectly smooth, even surface, so that 
sanding, as far as ordinary work is con- 
cerned, is unnecessary. 

Two or more coats of lacquer should 
be applied, as necessary. If attractive 
colors are selected, and spottings, jewels 
and stripes of the trim color tastefully lo- 
cated, the piece will appear fully finished 
without further decoration. If an addi- 
tional finishing is desired, it may be done 
with transfer patterns or stencils, which 
are now available in modern designs, so 
that the decoration may be in keeping 
with the spirit of 
























Be sure your 
brush is clean, as 
disfiguring specks 
of dirt on the fin- 
ished work often 
come from a dirty 
brush. Use a soft- 
hair brush, pref- 
erably a fitch or 
bear-hair, and re- 
member that a 
new brush has al- 
ways some dust. | 
and loose hairs in — 





the furniture. 
Enamel is an- 
other modern fin- 
ish, the porcelain- 
like luster of which 
is preferred by 
many to the more 
subdued tones oi 
lacquer, and a work- 
manlike job of en- 
ameling is really 
something worthy 
of admiration. In 
enameling, the pre- 
paratory work is 
the same as for lac- 











it which should be A First Coat of Shellac 
on Work to Be Lac- 
worked out be-_ quered Seals the Surface 
: d t 
fore using. Apply ™ ae oo 
the lacquer with 
a full brush and in long strokes, brush- 
ing as little as possible. Just flow it on 
and let it alone. Watch out for loose 
hairs shed into the work as you go along, 
and, if one is seen, poke it out immedi- 
ately with the corner of the brush. Work 
quickly but carefully. In case the lac- 


quer becomes roughened in any place’ 


through brushing it after it has started to 
set, smooth it out by going over the place 
with a fresh brushful of lacquer, or by 
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quering, except that no shellac is used. 
It is even more important with enamel to 
see that no dust settles on the work when 
it is wet, on account of the longer time 
the enamel takes to dry. Where practica- 
ble, it is advisable to provide some sort 
of cover, for example, by placing a couple 
of sticks across two chairs, and laying 
newspapers over the sticks. Underneath 


this arrangement the articles may be’ 


placed while drying. 

Enamel differs from lacquer in that the 
finish is built up in 
a series of steps, 
the procedure, how- 
ever, being very 
simple. Apply a 
coat of flat enamel 
undercoater. Allow 
this to dry 24 hours, 
then sand it to re- 
move the brush 
marks and to level 
off the surface. 
Dust clean. Next 
apply a coat made 
of half undercoater 
and half enamel 
mixed, allow this 
to dry 48 hours, 
sand smooth and 
dust clean. Finally 
apply a third coat 
of straight enamel, 
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ing tightly sealed, 
it should be 
strained through 
several thicknesses 
of cheesecloth be- 
fore it is used. 

A three-coat job, 
as described above, 
should produce a 
first-class finish 
with any of the 
brighter or stronger 
colors. With white, 
ivory and the 
lighter tints, a four- 
coat job is always 
so much better as 
}} to be well worth 














flowing it on, and taking extreme care 
that no dust gets into it, either from 
the brush or from the room. If the en- 
amel used has been standing without be- 


Open-Grain Work to Be Finished 

with Varnish Should Be Filled with 

a Paste Filler, Brushed On, and 
Wiped Off across the Grain 


while. In these 
cases, two coats of 
flat undercoater 
should be applied, 
followed by a coat of the half-and-half 
mixture and a final coat of straight en- 
amel. If it should be found that solid 
covering of the surface has not been ob- 
tained after the final coat, due to inex- 
perience or to some unusual condition of 
the surface, sandpaper the final coat when 
thoroughly dry (not under 48 hours), dust 
clean and apply another coat of straight 
enamel. 

For the flat coats, regular enamel un- 
dercoater may be obtained at all paint 
stores, but in white only. White lead, 
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thinned with flatting oil, is also very 
satisfactory, but not so convenient for 
the amateur to use. Flat wall paint makes 
a splendid undercoating, and may be ob- 
tained in colors approximating the color 
of the enamel, making it more easily cov- 
ered with the finishing coats. 

When enameling new wood, the first 
coat should carry more thinner than the 
first coat over previously finished sur- 
faces, in order to satisfy the absorption 
of the wood and still have enough liquid 
left over to bind the paint film firmly to 
the wood. If enough thinner is not used, 
the film may chip off later. 

Enamel may be rubbed with pumice- 
stone and rubbing oil to a semidull effect, 
sometimes known as a hand-rubbed finish. 
It may also be enriched with stencil and 
transfer, in the samé manner as lacquer. 

Natural and stained-wood finishes are 
at present enjoying renewed popularity, 
and some beautiful effects may be ob- 
tained by finishing novelty furniture with 
suitable transfer decoration, using the 
larger and more open designs extending 
over a considerable part of the surface, 
and in colors to blend in with the wood, 
rather than the mass design, contrasting 
with the background employed for enamel 
and lacquer in solid colors. 
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For the natural finish, sand the surface 
and dust clean. If the wood is soft and 
close-grained, apply a very thin coat of 
white shellac (ordinary “four-pound cut” 
commercial shellac reduced with an equal 
amount of alcohol). Sand down well. If 
the wood is of the open-grain type, such 
as oak, mahogany, walnut, etc., the pores 
must be filled with a paste wood filler 
(natural), instead of the shellac, applied 
with a brush and wiped off with a coarse 
cloth, against the grain. Allow the filler 
to dry, then finish with two or three coats 
of high-grade interior-finishing varnish, 
sanding lightly between coats and allow- 
ing each coat at least 48 hours to dry. The 
last coat may be flat or semidull varnish, 
or it may be rubbed down with pumice- 
stone and oil, as desired. The stain finish 
requires only two more operations than 
the natural finish, otherwise the steps are 
the same. After the wood is sanded, ap- 
ply a coat of oil stain, for soft wood, or 
penetrating stain for hard woods. Next, 
apply paste wood filler, if an open-grain 
wood, colored to correspond to the stain 
used. Follow with a coat of pure shellac 
to seal the stain, using white shellac for 
the lighter finishes and orange shellac for 
such woods as dark mahogany. Finish 
with varnish as for the natural effect. 





Homemade Racer Has Novel Features 


A novel racing car, built by J. S. East- 
ham, of Cottage Grove, Oreg., weighs 
only 465 lb. Ordinarily, such a light car 
would not be able to hold the road when 
traveling at a high rate of'speed, but the 
special design of the hood, which slopes 







It to the Road at High Speed 


Lightweight Racing Car Has Specially Designed Body to Hold 


downward, overcomes this trouble. The 
reason is that the air exerts a downward 
pressure on the hood. The two rudder- 
like projections on the hood and rear also 
help to steady the car, preventing it from 
skidding on sharp turns at high speed. 
Instead of having two drivewheels and a 
differential, this car has only one rear 
wheel, taken from an old motorcycle, and 
a chain drive. This arrangement is much 
lighter than a two-wheel drive.—Elbert 
Bede, Cottage Grove, Oreg. 


Renovating Pearls 


When pearls have lost their 
luster, simply coat them with a 
thin film of liquid finger-nail 
polish, allow it to dry thoroughly, 
and the luster will be restored 
and will last indefinitely. Nail 
polishes come in tints from pearl 
gray to deep pink. 
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Making Concrete “Flagstones” 


Unquestionably the flagstone path is 
more fitting for the small house than the 
formal cement sidewalk. Certainly it is 
more attractive, and is in universal favor 
with landscape architects. Flagstones of 
concrete in picturesque, irregular patterns 
can be made easily by the home owner. 


First make a mold of the approximate di- 
mensions given, with a number of irregu- 
larly shaped compartments, of a design 


to suit your individual taste. By no 
means, however, make them in regular 
geometric patterns, for they will then de- 
ceive no one as to their origin. The odd 
sizes and shapes imitate flat stones just as 
they are picked up in field or quarry. Mix- 
ing the cement or concrete is much sim- 
pler than the uninitiated might think. A 
mixing box will greatly simplify the work, 
preventing the mass from slopping over 
as on a mixing platform. For work of 
this nature, mix about 2 cu. ft. of sand, 3 
cu. ft. of fine gravel and 5 gal. of water to 
one sack of Portland cement. If the sand 
and gravel are very dry, use about 6 gal. 
of water; on the other hand, if they are 
very wet, use 4 gal. Before adding the 
water, however, the sand, gravel and ce- 
ment should be turned over and over until 
the mix is of a uniform color. Gray de- 


IN INTERSTICES 


‘your path. 
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notes streaks of unmixed cement; brown, 
quantities of sand without cement. Add 
the water gradually while mixing. The 











Making Concrete 
“Flagstones” for 
the Garden Walk 
Is an Easy Job 
for the Amateur 
Mechanic, If the 
Method Shown 
Is Followed 
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compartments of the mold should be oiled 
before filling with concrete. Discarded 
crankcase oil will serve the purpose. Fill 
the molds, tamp well into the corners, and 
allow the concrete to set for two or three 
days before removing. In the meantime, 
keep it moist by placing wet gunnysacks 
over the top. When the blocks are re- 
moved, a new set can be molded, until a 
sufficient number are completed to make 
Take care that there are no 
hollows in the blocks; it is better that they 
be slightly crowned so they will always be 
dry after a rain. They should be set in 
the ground slightly above the sod level. 
The interstices between the blocks are 
filled with rich soil and seeded. In due 
time, you will have a most attractive 
grass-grown path through your garden. 


@Gas-stove burners may be cleaned by 
boiling in a strong solution of washing 
soda and water, then rinsing and drying. 
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‘Choke Coil Controls Electric Crucible 


In the January, 1928, issue of Popular 
Mechanics an article was published de- 
scribing the construction of a small elec- 
tric crucible. In connection with this, I 
made a choke coil to regulate the heating 
of the element. The crucible with the 
choke-coil control has been found very 
handy for heating test tubes in analytical- 
chemistry work, to ignite precipitates not 
requiring a blast lamp, and those that are 
easily fused, such as silver chloride. The 
materials required are 1 wooden panel, 
8 by 10% by % in.; 1 single-pole, double- 
throw knife switch; 1 radio inductance 
switch with 12 points and 2 stops, mounted 
on a piece of bakelite; 1 cleat receptacle; 
75 ft. of No. 18 copper bell wire and 125 ft. 
of No. 22 insulated-copper wire for mak- 
ing the coil; 3 brackets of l-in. strap iron 
for supporting the coil; glass tubing for 
insulating the coil from the panel, and 
some screws. Also get some soft-iron 
wire such as stovepipe wire for the core. 
Wind the iron wire to form a small coil, 
about 6% in. in diameter, as shown in the 
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> tT ~ RECEPTACLE 


TO MAIN LINE 


Tapped Choke Coil Permits Accurate Control of Small Electric 
Crucible; Diagram Shows Taps and Connections 





detail at the right, wrap friction 
tape around the core thus formed 
and wind the bell wire around it, 
taking care that adjacent turns 
of the wire do not touch each 
other. Ten taps are taken off the 
first section of this winding at 7- 
ft. intervals, as indicated at A in 
the diagram. Continue winding 
the bell wire to form the second 
section, B, which is untapped ex- 
cept at the end. To the end of 
the bell wire attach the No. 22 
wire and continue the winding as 
at C. All connections to switch 
points, receptacle and switch are 
indicated in the diagram. The use 
of the double-throw switch gives 
the 12-point inductance switch the 
capacity of 24 points—Frank E. 
Gray, Ogden, Utah. 





Useful Brake-Lining Kink 


The customary practice of re- 
placing a brake lining is to cut 
it a little longer than the inner 
circumference of the brake band, 
Y% in. for every 10 in. of length 
being the usual allowance. The lining is 
then buckled in the center and the ends 
riveted, whereupon the buckle is pressed 
down against the band. With this method 
a smooth surface cannot always be ob- 
tained at this point because friction 
against the brake band has prevented the 
lining from spreading out evenly toward 
the riveted ends. This can, however, be 


avoided by coating the surface of the lin- 
Not 


ing and band with graphite grease. 
only does this al- 
low the lining to 
conform better to 
the band but pre- 
vents the formation 
of rust, which is de- 
structive to the 
band and lining 
alike.—Richard P. 
Cole, Paterson, 
New Jersey. 





@A section of a bandsaw, or an old hack- 
saw blade, bent in the form of a “U” hav- 
ing its two ends fastened to a wooden han- 
dle, makes a good weed-cutting hoe. 
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Making a Disk Sander 


By W. C. LAMMEY 


por smoothing and truing up small 

parts of furniture, and for a clean 
finish on the end grain, as well as smooth- 
ing short pieces of stock, a small sand 
disk has no equal. In fact, it is about the 


only effective smoothing and finishing me-’ 


dium driven by power the home worker 
has at his command. 

The possibilities of a sand disk are de- 
termined by the size of the disk, the power, 
and the size of the table on which the 
work is supported. Where a wide range 
of work must be surfaced and edged, the 
table must be large enough to support it 
effectively. With an 8-in. disk and me- 
dium-grit paper, it is possible, with a 
framework and a suitable fence and sup- 
porting table, to surface work up to 14 or 
15 in. wide and do an excellent job. For 
edging and smoothing end grain, the sand 
disk, aided by a supporting table of suffi- 
cient size, has no equal. 

The arrangement shown in the illustra- 


tions has been found to be most effective 
for handling such a range of work as the 
individual worker- is likely to have. 
Mounted in this way, the disk will surface 
or edge with equal facility and at a speed 
and ease which puts hand sanding out of 
consideration entirely. Driven direct by a 
%-hp. motor, it has capacity for real work. 

The construction of a supporting frame- 
work for the disk and motor is very sim- 
ple. Fig. 1 shows a top view of the assem- 
bly minus the fence. The dimensions, of 
course, may be changed but will be found 
about right for easy portability and will 
support long pieces for either surfacing 
or edging. Cut two pieces from ordinary 
1 by 4-in. stock, one 7% in. long and the 
other 24 in. House the shorter piece into 
the longer for the base, as in Fig. 2, and 
secure the joint with screws and glue. Cut 
a piece, 24 in. long, from 1 by 6-in. stock 
for the worktable and plane both surfaces 
smooth. Cut a recess on one edge, 8 in. 
long and % in. deep, as shown. Round 
the corners for neatness, and secure this 
piece to the base with screws and glue. 
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Adjusting the Sand Disk to the Fence or Guide by 
Shifting the Motor on the Table 


that one end of this base or support bears 
on the lengthwise piece of the base, to 
which it is nailed at each corner. This 
overcomes the tendency to vibrate when 
the motor is running. 

For a guide or fence, saw out two pieces 
of the form and dimensions shown in Fig. 
3. Fasten these by means of cleats, 
screwed and glued to the frame as in the 
rear photo. Test each guide piece with 
the square. Plane until the two séctions 
of the fence are exactly at right angles 
with the table. Put on the disk and set 
the motor in place. ‘Lay a length of 1 by 
6-in. stock along the fence, edge up, and 
bring the disk up to this. Bore holes and 
fasten the motor with -in. bolts, making 
sure that the surface of the disk does not 
project beyond the guide more than %¢ in. 
at the most; the outfit will do better work 
if it projects less. Unlike hand sanding, 
it must be remembered that pressure on 
the work is not good practice when using 
a power sander, as the pressure, coupled 
with the high speed, will cause the paper 
to burn and scratch the work, leaving un- 
sightly marks and dark streaks which are 
next to impossible to remedy. Only suffi- 
cient pressure to keep the work in contact 
with the disk should be applied, for garnet 
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paper running at high speed cuts freely 
and very fast. The work should be held 
by the fence, not by the disk. 

For best results an 8 or 8%-in. disk of 
good make should be used, on the shaft of 
a %-hp. motor. Always use a ball-thrust 
bearing between the disk collar and the 
motor bearing to absorb the end thrust 
and relieve the latter of undue wear. Both 
disk and thrust bearing are obtainable at 
most well-stocked hardware stores where 
small workshop-machine units are carried. 

As will be seen from the illustrations, 
nearly the whole surface of the disk is 
brought to bear on the work. While not in 
accord with the usual arrangement, expos- 
ing but the upper half of the disk, this as- 
sembly increases the capacity materially. 
By using a very fine-grit paper, it is pos- 
sible to put a smooth clean finish on work 
of considerable size. 


Converting Chunk Lead into Small Bars 


Chunk lead can readily be converted 
into small bars for convenience in lead 
burning on storage-battery work. A piece 
of any kind of wood flooring having a 
good groove is placed in a bench vise and 
leveled with the groove up, which is then 
poured full of melted lead or solder. The 
pouring should be started from the center 
so that no dam will be required at the 
ends.—Fred W. Page, Winfield, Kans. 
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Strip of Flooring Forms Mold for Making Bars from 
Chunk: Lead 
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Curing Knock in Ford 


To cure a knock which I have often 
noticed in the model-A Fords, I obtained 
the small pins and sleeves used to secure 
the Lincoln piston pins and fitted them on 
the piston pins of the Ford, doing away 
with the lock ring in the center of the pin. 
It is necessary to drill two %e-in. holes in 
the piston bosses, and to slot the piston 
pins to fit the small pins; the small sleeves 
are cut to fit—R. M. Shelton, Dallas, Tex. 


Stock Spring for Blanking Die 


In designing and making combined 
piercing and blanking dies for small ma- 
chine parts, a spring is usually needed to 
hold the strip of stock against one of the 
guides, so the pilots on the blanking 
punch will enter the pierced holes properly 
each time the strip is moved forward 
against the stop finger. The writer has 
found a flat spring, as shown in the draw- 
ing, easy to make and satisfactory to use. 
It is made nearly as wide as the guide is 
high, and of suitable thickness to give the 
required pressure. One end of the spring 
is held in a slot cut in the guide with a 
hacksaw of the 
right thickness 
to allow a tight 
fit, or the spring 
may be made 
long enough to 
enter a slot at 
each end, with 
one or both 
ends a free fit. 
It may be applied to either the back or 
the front guide. The guide opposite the 
spring should be hardened. Cyanide hard- 
ening is sufficient for this purpose. The 
drawing shows guides separate from the 
stripper plate, but the stock spring may 
be set into a guide made integral with 
the stripper if desired—Ernest L. Hol- 
comb, Farmington, Conn. 





Swinging Side Boards for Wheelbarrow 
Facilitate Dumping 


When repairing an old wheelbarrow, I 
decided ‘to try swinging side boards, as 
shown in the illustration. They were 
hinged at the front end so that they would 
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Hinged Side Boards on Wheelbarrow Permit Load to 
Be Dumped Quickly 


swing outward. Door bolts were fitted at 
the other end, near the bottom, to hold 
the sides securely when closed. Pulling 
the bolt, releases the board and enables 
the user to dump the load quickly to either 
side—Leslie H. Phinney, Orange, Mass. 


Rest for the Soldering Iron 


Here is a kink that will be appreciated 
by many who constantly use a soldering 
iron. One of the handiest rests for the 
iron can be made from an ordinary cotter 
pin, slipped over the shank, as shown in 
the drawing. The cotter pin used for this 
purpose should be of the heavy variety, 
and the legs should be cut off % or % in., 
and spread apart at an angle of 45°. The 
shank of the 
iron should be 
a loose fit in 
the eye of the 
cotter pin so 
that the latter 
cau Slip 
around easily. 
The legs of 
the pin will 
then always 
turn downward, which is, of course, de- 
sired when laying the iron aside. 
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Filter for Used Crankcase Oil 


The drawing shows a device that has 
been found effective for filtering old auto 
crankcase oil. 
It consists of 
two sheet-iron 
tanks, the 
smaller being 
suspended in- 
side of the 
larger one by 
means of a 
few flat-iron 
hooks riveted 
to the side. 
The bottom 
of the smaller 
tank is cut 
away except 
for a strip at 
the edge, 


H N WATER HEATER H which is used 

— STEAM SUPPLY H as a support 
DRAIN COCK—~ PP 

for a sheet- 


metal disk, perforated with small holes. A 
layer of clean cotton waste is laid on the 
disk, and another disk, of the same size as 
the first and similarly perforated, is placed 
over the cotton as indicated. It is sup- 
ported by a narrow strip of flat iron riv- 
eted to the inside of the tank. A quantity 
of coarse sawdust, which has been washed 
and dried, is placed on the second disk. 
A large cone or funnel is attached to the 
bottom of the small tank. The best 
method of attachment is to bend the wide 
rim outward and slip it down into the 
smaP ‘ank so that it will rest on the same 
flange as the first : disk. Of course, the 
cone must be put in before the disk. In 
the larger tank, a drain cock and a steam 
water heater are fitted in the side near 
the bottom, an oil-drain cock about half- 
way up, and a water-supply pipe at the 
top, the pipe extending down toward the 
bottom, as shown. The large tank is filled 
about one-third with water, which is kept 
boiling by the heater. Old crankcase oil 
is emptied into the small tank, and as it 
filters through, more oil is added until the 
lower tank is filled- up to the oil-drain 
cock. Keep the water boiling for six hours 
or more, and then let the oil cool. Draw 
off some of the water and replace this 
with cold water. The cleaned oil then 
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can be drawn off gradually as the cold 
water pushes it upward.—James E Noble, 
Toronto, Can. 


Removing Lead from Wood 


A contractor securing a job of refinish- 
ing some church benches, damaged in a 
fire, found that the melted lead from the 
skylight had spattered over some of them, 
burning into the wood wherever any of it 
struck. The problem was how to remove 
this lead. A scraper made no impression 
on it and sandpapering only rubbed the 
particles farther into the wood. After 
much experimenting, the finisher discov- 
ered that when the wood was thoroughly 
cleaned of the old varnish, the lead could 
be easily rolled out with sandpaper while 
the surface was wet with gasoline. 


Paint Scraper for Tinners 


In places where the temperature varies 
from hot summer weather to below zero 
in the winter, expansion and contraction 
often opens up the soldered joints in tin 
roofs of buildings, and as there is usually 
a heavy roof paint to be removed before 
the tin can be brightened and the seam 
resoldered, a scraper made like-the one 
shown in the drawing, will be found of 
great help. It is made from an old flat file, 
which is 
heated and 
bent at right 
angles about 
1 in. from the 
end. The file 
should be left 
to cool with- 
out temper- 
ing, as it can 
then be re- 
sharpened 
right on the 
job with an- 
other file, and 
will not be so apt to crumble. The end 
is round with a bevel on the inside. This 
places the cutting edge at an angle of 90° 
to the surface of the roof when scraping, 
as the handle usually is held at an angle 
of 45°. The side edges of the scraper can 
also be sharpened for working against the 
side of a lapped joint. 
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PENNY saved may be a dollar earned, if you 
save enough of them. Four hundred and BEDROOM LIVING ROOM 
fifty thousand pennies are tied up in a $4,500 ISIS IS SS 
house. If, on the hundreds of items that go into 
the construction of a new house, you can save a = —_ 
penny here and a penny there, you may be able SUN ROOM Swell | 
to roll up enough dollars to pay off a first mort- "eT 6 


gage in one-half the time it normally requires. 
It’s worth figuring about. 

Your house built on a “split-penny” plan need 
not be cheap or inferior in quality. Not at all. 
Splitting pennies merely means watching out, 
with an eagle eye, 
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for the little things, 
the details, and tak- 
ing advantage of 
the latest methods 


HOW TO GET A BLUEPRINT 


To help our readers get started on one of life’s 
most glorious experiences—building and owning 


to save pennies. 
For example, as 
many as fifty differ- 
ent tradesmen may 
profit on a little 
house costing 
$4,500, to say noth- 





a home—Popular Mechanics Magazine will sup- 
ply readers a one-sheet blueprint of any house 
appearing in the magazine for $1. This blue- 
print does away with the necessity of first pur- 
chasing a complete set of plans to find out 
whether you can afford to build. It contains 
floor plans, elevations, a section detail, size of 
joists, studs, etc., and also a brief specification. 
Submit it to trad and dealers for building 
estimates. 











ing of 
you pay 
from whom you 
buy materials and 
the added profit to 
the manufacturers 
who fabricate the 
raw products. Five 
dollars saved on 
each one of these 
transactions 
amounts to $250 
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the profit 
dealers 
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earned That’s the price of a pretty good 
heating plant. An easy way to save money 
is to use “stock” materials. What is 
meant by stock materials? Just this: In 
the early days of 


MECHANICS 


labor means just that much money saved. 
So, watch out, when you pian your house, 
to see that ceiling heights, finish trim, mill- 
work, in fact everything possible, tune in, 
so to speak, with 





hand labor, only the 
houses of the 
wealthy were 
equipped with fine 
millwork, beautiful 
moldings, expertly 
finished trim, etc. 
Hand labor was ex- 
pensive and still is. 
Today, however, 
machines have been 
invented that pro- 
duce, with the pre- 
cision and skill of 
human hands, as 
finely wrought 
stock millwork and 
interior details as 





what’s waiting for 
you, ready to use. 
The bungalow il- 
lustrated this month 
is a stock job. 
There’s not an item 
here that cannot be 
delivered almost in- 
stantly from deal- 
ers’ yards and store- 
rooms. This is a 
lumber house with 
sidewalls and roof 
laid in red-cedar 
edge-grain shingles. 
Shingles, by the 
way, not only give 
excellent service 








the most discrimi- 
nating person may 
ask for. And all within reach of the aver- 
age pocketbook. Volume production in 
millwork, like volume production in auto- 


mobiles, places at your disposal fine qual- 


itv, good workmanship and, in many 
cases, super-finish at extremely low cost. 
You may obtain from most any lumber 
dealer reproductions of the world’s most 
famous masterpieces in entrance doors, 
fireplace mantels, etc., at what may be 
truthfully called “five and dime” prices, 
compared with the price for hand labor. 

A recent reproduction, by machine, of a 
famous colonial mantelpiece in a century- 
old Virginia mansion may be purchased 
from dealers’ stocks, reagly to use, at 
around $30. It looks, for all the world, 
like a $200 or $300 job. This is typical of 
what many manufacturers are doing with 
the machine, to help you keep down cost 
and at the same time give you style, qual- 
ity, fine finish and good workmanship. 

As an added means of penny splitting 
toward dollar saving, why not design your 
house to fit stock-dimension lumber and 
other stock structural members carried in 
every dealer's warehouse. By so doing, 
you can eliminate much waste of lumber. 
This may not seem worth while, but it 
amounts to considerable money. Any- 
thing that cuts out waste.and cuts down 
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but, when used over 
frame construction 
for walls and roof, produce about as low- 
cost a home as you can build. 

You have complete bungalow service 
on the first floor—including two sleeping 
rooms—with space above for more bed- 
rooms and storage. If you want to rent a 
room, this is possible by cutting a door 
into the front bedroom, to open onto the 
sun porch. The sun porch is a feature. 
There’s a full basement and the house is 
fully insulated, sidewalls and ceilings. 

The choice of an insulation material de- 
pends on the climate and the amount of 
money you want to spend. There are a 
dozen or more brands of good insulations 
on the market, in blanket, board and 
poured forms. The cost depends largely 
on the thickness of the insulation. 

In round numbers, this is a $5,000 house. 
It may cost less and perhaps more, de- 
pending upon where you build it and the 
materials you select. Stick to stock mate- 
rials. They save money. And, if possible, 
take a hand at the job yourself. 





PLAN BOOK FOR READERS 


A NEW BUNGALOW BOOK: Sixteen se- 
lected low-cost bungalows in popular styles, at 
prices ranging from $5,000 down to $2,000. 
Each house fully described and illustrated. Send 
ten cents in stamps to cover mailing. 

















